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Antosz, l-Innk 1978-Prcsent 

Pinl.-Pinz Baby Food 
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J-Icath Baby Products 

Brown, Bob 1984-Prescnt 
Liz for Kids 
1982-1984 
Bonnie Babe, Inc. 

Hayden. Stcvo! 1979- Prcscnt 

t~C'?~~19b19 Products 

Nummy Tummies 

Morrison . John 1977- Prescnt 
Camille Grocers. Ltd. 
[974- 1977 
Georgie Porgie of 
London 

West, Nick 1961- Present 
Bonnie Babe, Inc. 

Education Age 
Harvard 

33 MBNMktg. 

$48,000 ~~U~/MarkCl jng 26 

~XLNSOCiOJogy 35 
Harvard MBA 

OxfordiMarkcling 32 

$47,000 UCLA MBNMktg. 42 
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Mr. Greg Helm . 
Vlco prosiden\. Marketmg 
Splendora Gourmet Baby Foods 
2200 Michigan Place East 
Winnetka ,1\linois 

May 20, 1985 

Doar Mr. Holm: 
As a busy exeCIJtive you know Ihal accomplishing your many professional 

Ob!ecti;~~ \I~: 1~~-~~nOgj~~~ neod Is to lake lime out of y~ur hectic ~~O~~I~1 to 

search for a new team ~\ayer. T~al's 7~O: w~ than 5,000, 
We're a luU-servlce recrtnlmen r moticulously selected, aggr~~-I sJ siva ambitious, highly-quallhod 
~ SUCCESSFUL PlACEMENT prOI~ssionalS nol unlike y~ursOIt. '" \ n. P"C'~~; ,::::~~,,~~~:","g 

75 candidates who not only ~eel 
so your specified work expononco 
:zs and salary requirements, but who \SJ ~ 0 ." w,1I ,,;led to Ih' CO'p",IO 

1981 1982 1<)83 19M culture 01 your company. 
. h h' hesl succass rate in Ihe industryl 

Ono more reaso.n we enjoy I ~~~t competitive in the industry. 
Though our fees remam ~mong Ih? lormation on our client references. case 

Enclosed, pleaso fmd more In din leasure 

histone:n~~e~\~~eo~:~~~:~~~~~f~~:: wit~ ~n empty' swivel chair. don't 

hosilatelocall~ ' 

S~a~ 
Cynthia Shern 
Senior Associate 
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_I Candidate Profile Analysis 

~ CJ C.ndhl.t. , 

C.ndhl.t. 2 \.'SOl 
CJ -IIlliI CIIndld.,.S 

l 
Each graph represents seven 

to ten pages of test information 
per candidate. 

Individual tests arc available 
for your review at your request. 

As these comparative charts 
indicate, all candidates tested 
competitively in the four areas. 

However, based on further in-
depth study, including extensive 

l 
personal interviews, we highly 
recommend you interview 
cand idates 4 and 5 as soon as 
possible. 

Our office wi ll be contacting 
you immediately to set up these 
interviews at your earliest con-
venience. 

t 
Il{1 /ildllr(' il' IIYJrl1l {( IIIOIIS((lId I('()rd,. 
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Whether you're Nabisco<alor Ms. Priss' 
Cookie Company you wony about the bottom 
line. Write letters. Keep track of inventory 
Keep your overhead under control. Pay taxes. 
Retrieve fil es. Schedule projects. 

Which is why you can dramatically 
increase your business' productivity with The 
Macintos\f' Office. 

The cornerstone of The Macintosh Office 
is our Macintosh 512K computer. All you need 
to know about its powerful , 32-bit, mouse
driven technology is tllat it reduces the time 
it takes to become productive with a computer 
from well over a work week to just under a 
lunch hour. 

But more important, Macintosh nms 
more than 500 
software 
programs that E~~~tt-
can solve a 
multitude 

of business ,~!!~;;;~!!!!~!t 
problems. 

When 
you team up Macintosh with the second 
hardest worker in The Macintosh Office, 
our LaserWriter'" printer, you can bring a new 
level of professionalism to your papeIWork. 

It produces publication-quality text 
and graphics in letters, internal documents, 
presentations, even business fonns. There's 
no telling what it can save you in outside 
printing costs alone. And tlle LaserWriter can 
be shared with as many as 31 Macintosh 
computers. So it becomes more cost efficient 
with every Macintosh you connect to it. 

Butcher, baker, candlestick-maker ... or 
NabisCO, for more infonnation about The 
Macintosh Office call 800-446-3000. 

No job too big. 
Or too small. 

The Macintosh Office 
® 



.. \. ,. . . . .< 
, ' 

80 

148 

2 BY T E • AUGUST 1985 

FEATURES 

INTRODUCTION ........ . 

THE AMIGA PERSONAL COMPUTER 
by Gregg Williams. Jon Edwards. and Pflillip Robinson . 
It has plenty of computing power and impressive color graphics. 

C1ARCIA:S CIRCUIT CELLAR: 
BUILD THE BASIC-52 COMPUTER/CONTROLLER by Steve Ciarcia . 
Steve designs a cost-effective performance booster that can be used 
in serious applicat ions. 

THE 051-32 COPROCESSOR BOARD, PART I: THE HARDWARE 
by 'Trevor G. Marsl1all. George Scolaro, David L. Rand, Tom King, 
and Vincent P. Williams . ... 
When plugged into an IBM Pc. the DSI-32 is a complete National Semiconductor 
3203 2 microcomputer with 256K bytes of memory. 

PROGRAMMING PROJECT: 
CONTEXT-FREE PARSING OF ARITHMETIC EXPRESSIONS 

80 

83 

. .104 

. . . 120 

by Jonatl1an Amsterdam . . . . . . . . . . . . . . . . . . . . . . . .. . 138 
This program lets you parse integer arithmetic expressions into executable form. 

THEMES 

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . 148 

PROLOG GOES TO WORK by Clara Y. Cuadrado and Jol1n L. Cuadrado . 15 I 
What Prolog is. who's using it. and why. 

LOGIC PROGRAMMING by Robert Kowalski . . . . . . . . . . . ... . . . 161 
It can be implemented as either a declarative programming language 
or a procedural programming language. 

DECLARATIVE LANGUAGES: AN OVERVIEW 
by Susan Eisenbacl1 and Cl1ris Sadler .. 181 
Why we need another type of programming language. 

PROGRAM TRANSFORMATION by Jol1n Darlington. . . . . . . . . .. . . ... . . 201 
A researcher in functional languages explains a program-development 
methodology. 

FUNCTIONAL PROCjiRAMMING USING FP 
by Peter G. Harrison and Hessam Kl1osl1nevisan. . . 219 
This language lets you program without objects by facilitating the manipu lation 
of functions. 

A HOPE TUTORIAL by Roger Bailey . .. 
Learn how to use one of the new generation 
of functional languages. 

. .... . 235 
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REVIEWS 

INTRODUCTION 

REVIEWER'S NOTEBOOK bid Glenn Hartwig 

THE TANDY 1000 bid Rich Mallold 
An inexpensive IBM PC-compatible system. 

IBM PASCAL 2.00 bid Patrick) Finan. 
Improvements include better documentation and support of an 8087 coprocessor. 

REVIEW FEEDBACK 

Readers respond to previous revi ews. 

KERNEL 

INTRODUCTION 

COMPUTING AT CHAOS MANOR: THE WEST COAST COMPUTER F AIRE 
bid )errlj Pow'nelle 
A drive to San Francisco lets lerry see a mult itude of new products 

BYTE JAPAN: COMDEX IN JAPAN blj William M. Raike 
Bill describes many of the new products that were featured at the first-ever 
COMDEX show in lapan. 

BYTE U.K.: DECLARATIVE UPDATE blj Dick Pountain 
Dick rounds out this month's "Declarative Languages" theme with reviews 
of two books and a look at two new language systems. 

ACCORDING TO WEBSTER: GREETINGS AND AGITATIONS blj Bruce Webster. 
More Macintosh products are discussed this month. 

BYTE WEST COAST: NEW MICROPROCESSOR CHIPS bid Phillip Robinson 
Phil looks at Intel 's iAPX 386, the 80C86, and Atron 's "hardware-assisted" 
debugger for the 86 famil y. 

CIRCUIT CELLAR FEEDBACK conducted blj Steve Ciarcia 
Steve answers project-related queries from readers. 

BYTELINES condLlcted by Sol Libes . 
News and speculat ion about personal computers. 

EDITORIAL: BOOK REVIEWS 
A VERY SPECIAL ISSUE .6 ASK BYTE 

MICROBYTES . . 9 UNCLASSIFIED ADS 
LETTERS. 14 BYTE 's O NGOING MONITOR Box. 
FIXES AND U PDATES . 33 BOMB RESULTS. 

WHAT'S N EW . . 39, 380 READER SERVICE 
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Can You Name a 
Dual-Drive Color PC 
That Runs Lotus 1,2,3 
and Costs Under $15001 

Hints 

• It comes with a 14" RGB monitor 
much like the 14" monitor that comes 
with t he $2495 Leading Edge PC. 

• It has dual 800T( disk drives much 
like the $2495 Tandy 2000, but it a lso 
h as the ability to read and write to 
popular 160K, 320K, and 360K IBM-PC 
formats. 

• It's a n 8088, MS-DOS system with 
256K of RAM, but it comes with a better 
free software bundle than the 8-bit Kaypro 
including MS-DOS 2.11, HAGEN-DOS, 
DOS-TUTOR, WordStar3.3, EasyWriter, 
Spell, Mail Track, PC File III , FILE
BASE, CalcStar, games, graphics, utili
ties, and two BASIC languages. 

• Although it's not PC-DOS compatible 
it wi ll run hundreds of the same pro
grams as the IBM including dBASE II, 
Multiplan, the PFS series, Lotus 1,2,3 
and even F light Simulator. 

• During the dog days of summer 
computer sales, we've lowered th e prices 
of both our color and monochrome systems. 
You ca n recei ve a free booklet on these 
systems by ca lling our machine at 
I-800-FOR A FOX, and leaving yo ur 
name and address at the beep. 

Your time is up the answer is: 

Color' Fox $1497 
a lso 

Fox Jr . . .. $899 Silver Fox .. $1297 
\ , 

.:-,*: 
'I' 

Sconsdole Systems, Lrd. 

6 17 N. Scorrsdole Rd. #0. Scorrsdole. Az. 85257 

III (602) 941-5856 == 
The Si lver Fox is so ld exclusively by Scottsdale Sys tems 
Ltd .. 617 N. Scottsdale Road #B, Scottsdal e. AZ 85257. 
Trademarks: Si lver Fox. HAGEN·DOS. and Datemate. 
Scot t sda le Systems Ltd.; WordStar Rnd CalcStar , 
Micropro Internationa l; MS·DOS, and Multiplan, Micro-
80ft Corpora tion ; F IT.EBASE, EWOP Software, Inc.; 
dBN3E II . Ashton·Tate; IBM·PC. ond IBM·PC nos; 
Interna tiona l Busincss Machines Corporation . Ordering: 
Te lema rk eting on ly , Si lver Fox price is for cash . 
F.O.R Scottsdale, prices s ubject to change, product 
subject to limited supply. We accept purchase orders from 
Fortune 1000 companies and major universities with 
good credit· odd 2% Visa, Mastercard odd 3%, AZ 
residents odd 6%. Returned 'merchandise Bubject to a 20% 
restocking fee. Personal or compan y checks tuke up to 3 
weeks to clear. No COO's or APO's. 
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Give yourself a Giff
m 

Nowyou can network IBM pes with a 
powerful, multitasking, multiuser system. 

Run popular MS-DOSTM programs like Lotus™ 1-2-3, 
SuperCalc 3 and WordStar.™ Plus all the thousands of CP/M"' 
programs. Plus true multiuser accounting, database Inanage
Inent, and electronic n1ail. 

Gifford's MC-NET,TM running on our MC-186™ and IBM 
con1patible PCs, gives you all this capability and n1ore. It lets 
you grow a network that shares infonnation and resources 
alnong hundreds of people. With full security Advanced tele
con1n1unications. And the ease of use of a standalone PC. 

Get the whole StOlY on Gifford hardware, software and 
service.Just call 415/ 895-0798 and ask for a GiffPack~Orwrite 
to us at 2446 Verna Court, San Leandro, CA 94577. 

Give yourself the Giff that keeps on giving. 

e efEll!! 
A subsidiary of Zitel Corporation 

THE MULnUSER COMPANY' 
2446 Verna Coun,San Leandro,CA 94577 415/ 895-0798 Telex 704521 2050 Nonh LoopWest ,Suite 116 Houston, TX 77018 713/680-1944 

In Europe, London (01) 337-2,72 Telex 28106 ( UK) 

MC-NET and Me- 186 are trademarks of GilTord Computer Systems. MS-DOS, CP/ M, Lotus 1-2-3, SupcrCalc 3 and WJrdSlar are trademarks of MicroSoft , Digit;il Research. 
Lo rus Deve lopment Corporation, Sorcim/ lUS Micro Sofnvarc. and MicroPro International respective ly. 
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A VERY SPECIAL ISSUE 

BYTE's readers like to stay on the leading 
edge of technology and to try things for 
themselves. We think this issue offers 
extraordinary opportunities for you to 
discover some of the most exciting devel
opments at the forefront of personal com
puting. The new Amiga personal com
puter from Commodore International is a 
machine to rekindle the enthusiasm that 
drives personal computing. 

Gregg Williams, Jon Edwards, and Phil 
Robinson have explained the Amiga's ar
ch itecture in fascinating detail. The 
Amiga's custom coprocessors for the 
68000 bring high performance. Dazzling 
graphics and audio and an open expan
sion bus make the Amiga the intellectual 
and technical heir to the Apple II. The 
Amiga's operating system is a full-color. 
icon-based windowing system with true 
concurrency. All the dazzle does nothing 
to inhibit the Amiga's performance in any 
serious application. 

The Amiga's price seems fair, too. With 
the 68000, three custom chips that con
trol graphics, audio, and peripherals, voice 
synthesis hardware with software to drive 
it. 256K bytes of RAM, 192 K bytes of 
ROM, and input/output that includes an 
800K-byte microfloppy, RGB analog, RGB 
digital. NTSC composite, two stereo jacks, 
a mouse, a parallel port. a high-speed 
serial port. and a disk port. plus the ex
pansion bus, BASIC a word processor, a 
paint program, and four other pieces of 
bundled software, the Amiga retails for 
51295. Add Tecmar's 5995 hard disk and 
an RGB monitor, and you have a phenom
enal computer system. 

This issue also offers readers an oppor
tunity to build a true 32-bit computer sys
tem. Based on National Semiconductor'S 
32032 , the Definicon DSI-32 coprocessor 
board for the IBM PC also uses the 
NS3208 1 floating-point chip and has the 
NS32082 memory-management chip as 
an option. FORTRAN, Pascal. C. and other 
languages are available. If you have an 
IBM PC with 15 watts of power to spare, 
the DSI-32 can move you a generation 
ahead in computing power. Phil Robinson 
was instrumental in bringing this exciting 
project to the pages of BYTE. 

b B Y T E • AUGUST 1985 

E· D· I·T·O· R· I·A· L 

Steve Ciarcia, preparing the blockbuster 
Circuit Cellar SB 180 computer for 
September's 10th Anniversary issue, gives 
us the versatile and powerful BASIC-52 
computer/controller (BCC-52) this month. 
Programmable in a ROM-based BASIC. the 
BASIC-52 and its on-board language are 
ideal for process control and are bus-com
patible with Steve's earlier Z8 controllers. 
The BCC-52 board utilizes the Intel 
8052AH-BASIC microcontroller chip and 
includes 48K bytes of RAM/EPROM, an 
EPROM programmer, three parallel ports, 
a serial terminal port. and a serial printer 
port. 

Jonathan Amsterdam's Programming 
Project shows how to parse integer arith
metic expressions into executable form. 
This software project is written in Pascal 
for the Apple II. but Jonathan has taken 
care to write portable code. He has also 
explained the roots of the project in 
linguists' work on context-free grammars. 
The article goes from theory of context
free grammers to a working Pascal version 
of a Texas Instruments-style four-function 
integer calcu lator. We'll be having at least 
one Programming Project in the feature 
section each month. 

LEADING-EDGE SOFTWARE 
The feature section emphasizes hardware 
in part because the theme section is 
devoted to declarative programming lan
guages. Declarative languages are gaining 
popularity because they are ideal for 
parallel processing and because their pro
ponents claim they will increase the pro
ductivity of programmers. 

Thanks to contributions from a variety 
of authors, including several at the Im
perial College of Science and Technology 
in London, England, this language issue 
gives readers insights into relational lan
guages such as Prolog and functiona l lan
guages such as Hope and FP (There is lit
tle on LISP because of a previous theme 
issue on LISP and additional LISP articles 
in the April 1985 issue.) Special thanks go 
to Susan Eisenbach of Imperial College 
and Tom Clune of the BYTE staff for put
ting this theme section together. 

Susan Eisenbach and Chris Sadler give 
an overv iew of declarati ve languages. 
Robert Kowalski, one of the pioneers of 

Prolog, explains logic programming as a 
form of processing that is congenial to 
human thinking and also easy to imple
ment on a computer. Clara and John 
Cuadrado tell who is using Prolog where 
and for what. John Darlington gives an ex
cellent account of the power that declara
tive languages gain from their "referential 
transparency':.-the fact that the meaning 
of a program fragment depends only on 
the meanings of its components, not on 
the history of any computation done 
before the evaluation of the fragment. 
Darlington provides examples written in 
Hope. Peter Harrison and Hessam 
Khoshnevisan give us a look at John 
Backus's functional programming lan
guage, FP. which builds variable-free pro
grams from a set of primitive programs by 
use of program-forming operations and 
recursive definitions. 

Finally, Roger Bailey gives a lucid tutorial 
in the use of Hope that should bring you 
into the world of declarative languages. Al
though he didn't write an article, Victor Wu 
of Imperial College ported a version of 
Hope from an Apricot machine to the IBM 
Pc. Victor's version of Hope together with 
Roger's fine tutorial mean that you can 
download Hope from BYTE net Listings 
and try a declarative language for your
self. BYTEnet Listings also offers a public
domain version of Prolog. 

SACRIFICES MADE 
To get in the long articles on the Amiga, 
the DSI-32, and the declarative languages, 
we had to cut from this issue some articles 
and advisories that we badly wanted to 
run. We had less editorial space at our 
disposal than at any time since April 1981. 
The sacrifices included Books Received, 
Event Queue, Clubs and Newsletters, 
Chaos Manor Mail. all reviews except 
those of the '!andy 1000 and IBM Pascal 
2.00, several strong feature articles, and 
additional strong articles on declarative 
languages. Our apologies to all editors 
and authors concerned. We will publish as 
many of the postponed articles as we can 
as soon as we can. We are conSidering 
electronic publication of some of the 
postponed material. 

-Phil Lemmons, Editor in Chief 
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.. Maxell Gold. 
The floppy disk 

that keeps IBM PC" 
letter perfect, 

helps Xerox 860 
write great copy, 

and puts more bang 
in Wang: 

Whether you're banging out a letter 
to Australia, creating a contract, or doing 
a case study on centipedes, dot every i 
with Maxell. The Gold Standard in floppy 
disks. Maxell is an industry leader in 
durability and error-free performance. 
There's a Maxell for virtually every 
computer made, and each comes with a 
lifetime warranty. That's why, when every 
word counts, you can count on Maxell. 

maxell® 
IT'S WORTH IT 

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.]. 07074 
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YOUR DAYS OF BUYING 
GRAPHICS TERMINALS 
ARE OVER! 
Now there are two ways to use your 
PC to access popular mainframe 
graphics products like SAS/GRAPH ', 
TELLAGRAPH', RS/1', DISSPLA', 
and PLOT-1 0' . Joining our popular 
SmarTerm 125 DEC'VT125 
ReGIS graphics emulator, our new 
SmarTerm 4014 product gives 
you full Tektronix' 4010/4014 plus 
DEC VT102 emulation. View the entire 
graphics image on the PC screen, or 
use the powerful instant ZOOM feature 
to magnify a selected portion of the 

AFTER 
~~rf~~nT:~~~ix 
1024 x 768 
resolution. 

Using Picture Replay, pictures drawn 
by the host can be saved, sent to 
other users, examined in detail using 
ZOOM mode, and printed or plotted 
offline. Like all SmarTerm emulators, 
SmarTerm 4014 includes powerful 
text and binary file transfer facilites, 
PDIP ' and XMODEM protocol 
support, and TIY mode to link you 
to popular time sharing services. 

By the way, if you only need text ter
minal emulation , be sure to ask about 
our SmarTerm 220, SmarTerm 100, 
and SmarTerm 400 products. 

Join the more than 25 ,000 " FIRST 
CLASS" people who use SmarTerm. 
Try it for 30 days with full refund 
privileges. 

Available from Computerland, 
your local software dealer, or 
Persoft, Inc. - 2740 Ski Lane 
Madison, WI 53713 
(608) 273-6000 - TELEX 759491 

SMARTERM~ WHAT 
DO YOU DO WITH YOUR 
OBSOLETE TE INAL? 

IDEA CREDIT: Jill Roth of Chino, California. Send us your ideas for uses of obsolete te rminals replaced by SmarTerm. 
The best ideas will be used in future ads. Write Persoft, Dept. MAILBOX, 2740 Ski Lane, Madison, WI 53713. 

' SMARTERM 15 a registered trademark 01 Persof!. Inc. ' PoIP IS a trademark at Pelsoh. Inc. ' DEC. VT ilnd ReGIS are 
\ladcmarks 01 Digital EqUipment Corp. ' Tektronix and PLOT·IO are registered trademarks of TektroniX. Inc. 'SAS/GRAPH 
15 a Hildemark 01 SAS Institute, Inc. ' RSI1 is a trademark 01 Boll Beranek and Newman, Inc. ' TElLAGRAPH IS a trademark 
01 ISSCD GraphiCS Corp ' OISSPLA IS a lIadcmark 01 ContrOl Data Corp. 

@ Peroolt. Inc 1985 All fights reserved. 
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M· I·C· R·O· B·Y·T· E·S 
Staff-written highlights of late developments in the microcomputer industry_ 

Sinclair Rescued from Bankruptcy; Sir Clive Loses Clout 
In a marathon weekend session, Sinclair Research and Hollis Brothers & ESA Pic, a major 
distributor of office and educational equipment in the U.K., reached a buy-out agreement 
that saved the British computer maker from defaulting on more than £ 14 million of back 
bills. In the buy-out. Sir Clive Sinclair surrendered his controlling interest in the company 
and parted with his chairmanship. He will now serve as Sinclair Research's Lifetime Presi
dent and as a research consultant. 

Trouble had been brewing at Sinclair for some time: Christmas sales were disappointing, 
the QL computer failed to capture a market. the post-Christmas lull was deafeningly silent 
(industry wags claim that not a single Sinclair was sold during the first 60 days of 1985), 
and corporate cash was tied up in unsold inventory and research. 

The squeeze came when Thorn/EM!. producer of Sinclair'S products, demanded that 
Sinclair clear its tab. Sinclair. unable to meet its obligations, then began moving toward 
liquidation. But in stepped Hollis Brothers, amid rumors that 10 Downing Street would be 
pleased to see Sinclair rescued. 

Hollis Brothers arranged to pick up £ 12 million worth of Sinclair stock. To finance the 
remaining debt. Sinclair will offer current shareholders a 3-for-1 deal. Depending upon how 
investors exercise their entitlements, Sir Clive Sinclair will end up holding from B to 23 per
cent. He once owned more than 80 percent. 

More than 70 percent of Hollis Brothers & ESA Pic is held by Robert Maxwell, who is 
viewed in England with the same mixture of awe and annoyance as T. Boone Pickens in 
the United States. Maxwell will serve as Sinclair 's board chairman, a position he already 
holds at London's Daily Mirror and the Pergom Press. 

Developments Bring Optical Discs Closer to Market 
Several developments in june suggested that low-cost optical discs and drives might arrive 
on the market fairly soon . 

Atari showed a compact-disc ROM (read-only memory) player at its booth at the Con
sumer Electronics Show in Chicago. The company also demonstrated software, developed 
by Activenture, that accesses the information in an encyclopedia stored in one-third of a 
550-megabyte disc. Atari said it will sell CD ROM drives for less than $600 by the end of 
this year. CD ROM drives use the same 12-cm (4.7-inch) read-only compact discs used in 
stereo CD players but require additional error-checking and -correcting circuitry. Activenture 
said the enyclopedia disc might sell for about $200. Neither Activenture nor Grolier would 
confirm reports that Grolier's encyclopedia is on the optical disc. 

just as 12-cm CD ROM drives seemed likely to hit the market. however, CD developer 
Sony announced it would be focusing its data-storage efforts on a 13-cm (5 !!.I-inch) disc size 
to increase disc capacity and perhaps provide an upgrade path to write-once and erasable 
magneto-optic discs. The Sony " DataROM" 13-cm format was reportedly supported by 
several other japanese companies at a standards meeting. 

National Memory Systems, Livermore, CA. announced two optical-disc products that in
clude interfaces and software for the IBM Pc. The $19,900 N MS-007 uses Optimem's 
I-gigabyte 12-inch optical drive and cartridges: NMS says that drive is available now. NMS 
also plans to offer the $5000 Of -OL drive: it uses Optotech's 400-megabyte 5 !lHnch drive 
and cartridges. 

New Products Use 65816 Processor 
A 4-megahertz version of the 65816 microprocessor, designed to provide more processor 
horsepower while maintaining compatibility with the 8-bit 6502, is now available to end 
users. Micro Magic, Millersville, MD, has unveiled MAX-BI6, an Apple II expansion card that 
adds a 4-MHz 65816 and 256K bytes of RAM. Micro Magic is developing an operating 

(continued) 
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system. MAX-OS. loosely based on UN IX. to take full advantage of the 65816. The firm also 
plans to add a 1024 by 1024 graphics card and a cache disk controller to accompany the 
MAX-816 board. While the basic MAX-816 card will be priced at less than $500 with 256K 
bytes. up to I megabyte can be added to the card. and the 65816 can directly address up 
to 16 megabytes of RAM. 

An earlier 65816 card ($395. I MHz) is available from Com Log. Scottsdale. AZ. Manx 
Software Systems. Freehold. NJ, said it expects to finish a 65816 version of its Aztec C com
piler late this year; the compiler will run on the Apple II under ProDOS and DOS 3.3. 

C Compilers Expand to New Systems 

Manx Software Systems reportedly expected to add native versions of its C compiler for the 
Commodore 64 and 128 and Apple's Macintosh. as well as an Apple II ProDOS version. 
The product line. including the $49.95 Apprentice C. was previously sold for the IBM PC 
and Apple II. with a cross-compiler offered for the Commodore 64. Manx will also provide 
native compilers for the Commodore Amiga and Atari ST later this year. 

Lattice also expected to provide versions of its C compiler for 68000-based systems. in
cluding the Commodore Amiga . Atari ST. Sinclair OL. and Apple Macintosh. Both Lattice 
and Manx are porting cross-compilers to IBM's PC AT. 

1\vo MS-DOS Portable Computers Enhanced 

Hewlett-Packard unwrapped the Portable Plus. a 25-line. unbundled version of its Portable. 
While the Portable included a 300-bps modem. 256K bytes of RAM. and applications soft· 
ware in ROM. the standard Portable Plus provides only 128K bytes of RAM. plus MS-DOS 
2.11 and utility software in ROM. A 3001l200-bps modem. ROM applications software. and 
expansion memory up to 896K bytes will be optional. 

Meanwhile. Australian computer maker Time Office Corp. will enter the U.S. market with 
the Kookaburra laptop computer. Previously available as the Dulmont Magnum. the 
Kookaburra includes a 25-line LCD. 256K bytes of RAM. an 80186 processor. a video-output 
port. MS-DOS 2.1 I. and several applications programs for less than $2000. Time Office also 
plans to introduce a line of Z80-/80186-based office workstations in the fall. 

NANOBYTES 

Actrix Computer Corp .. Milpitas. CA. which emerged from Chapter II bankruptcy protec
tion in May. planned to announce new versions of its Actrix computer that are compatible 
with IBM's Pc. XT. and AT models. . Altos Computer Systems. San Jose. CA. has 
developed two multiuser systems. The 2086 is a $19.900 20-user system based on Intel's 
80286 processor using the XENIX operating system; it cannot run PC-DOS programs. The 
3068 . a 30-user system using Motorola's 68020 32-bit processor. is available only to other 
manufacturers. At the Consumer Electronics Show. Melodian planned to unwrap a 
music system for the Commodore Amiga computer that it claimed will give the Amiga the 
capabilities of a $75.000 music synthesizer . Tomy's new $500 Omnibot 2000 robot can 
be interfaced to an Apple II or Commodore and has two moving arms as well as the 
features of its predecessor. Omnibot . Also at CES. Commodore announced a $600 
10-megabyte hard-disk drive for its 64 . . Fujitsu announced at NCC an 8086-based 
multiuser computer that uses both the Pick and the MS-DOS operating systems. Han
nes Keller. Zurich. Switzerland. has developed WitchPen. a programmable word processor 
with spelling checker; WitchPad. a drawing program using standard IBM character graphics; 
WitchCraft. a BASIC database-management program generator; and HK. a text-oriented pro
gramming language. The programs. currently available in Switzerland. are slated for U.S. 
release next month. Printer manufacturer Axiom Corp .. San Fernando. CA. said that its 
newest daisy-wheel printers will use a "wedge-back" daisy-wheel technology. A wedge 
shape on the back of each letter on the print wheel is struck by an indented hammer. 
which reportedly improves print accuracy and speed . . . STM introduced an IBM PC AT
compatible computer. Configured like IBM's basic AT but with 640K bytes standard. the 
STM AT will cost $3495. Faraday has reduced its IBM-compatible Single-board com-
puter to fit onto a single 5-inch IBM PC-style expansion card. While Faraday sells the cards 
primarily to OEMs. it will sell single Micro PC cards for $695. AST. Quadram. Ashton
late. and Borland have announced their support of a superset of the Intel/Lotus expanded 
memory specification. 
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If you buy a TI 855 printer now, 
you vvon't have to upgrade to one later. 
Don't tack just any printer on your 
new PC for now, thinking that you'll 
get what you really need later. Start 
with the best, a TI 855 or TI 865 
printer. That way you can put the 
money you'd have spent on a need
less upgrade on some other smart 
investment. 

You see, our OMNI 800'" 
Model 855 is actually three printers 
in one. For word processing, it deliv
ers letter-quality printing that rivals 
the best daisy wheel printers around. 
For data processing, it prints at 150 
characters per second. And for your 
graphics, it reproduces screen or 
OMNI SOO is a rrademark of Texas Instruments, Incorp:)f3tcd. 

28227 
<!:l1985 TI 

monitor images in the finest detail. 
Of course, these advantages are 

all true of our TI 865 wide-carriage 
printer, too. 

What's more, since our printers 
are among the easiest to use, you 
can utilize all the capabilities built 
into your PC and software right from 
the start. Instead of sometime later. 
You even have a choice of over 30 
different plug-in type fonts, any 
three of which can be printed on the 
same page without ever stopping the 
printer! Just touch the control panel 
and it happens. Simple. So every 
document looks just the way you 
want it to. Professional. 

As for reliability, TI printers are 
legendary. Just ask any major airline. 

So don't downgrade your PC's 
performance with a printer you'll 
outgrow in a month. Get yourself 
a TI 855 or TI 865 printer now. 
It's easy. Just call 1-800-527-3500, 
ext. 801, for the TI Dealer near you. 

TEXAS • 
INSTRUMENTS 

Creating useful products 
and services for you. 
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Hard disks can fail-there's 
really no other nice way to say it. 
Even IBM has problems deliver
ing ATs with hard disks that 
work. We're not talking about 
nice, clean, clear-cut failures 
where the drive seizes u.p, 
coughs, and rolls over and dies. 
We're talking about the insidious 
little creeping failures that sneak 
up over time-like a missing sec
tor here or a lost sub-directory 
there. 

There are precautions you can 
take to protect against failure 
and ultimate loss of data. Here is 
what we contribute toward mini
mizing the potential loss of your 
data. 

Best Drives Available 
First, we buy the best drives 
available. Sounds trite, doesn't 
it? I mean, a drive's a drive
right? Hardly. You should see 
some of the junk we get in our 
labs. Some have such high fail 
~re rates that we even ques
tIOned our own $10,000 hard disk 
tester. But 'when we tested other 
manufacturers' drives we were 
assured that our equipment was 
fine , which just confirmed that 
the bad hard disks were not only 
bad-they were real bad. 

But that's just the weeding out 
process. We then take each drive 
that we've put through our tester 
and test it again with the control
ler you've requested. We call this 
a "tested pair." 

DOS Doesn't Do It 
In case you're thinking that all 

IiBMi 
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facts 
you'd 
for ourS .. 
you won't 

this is an unnecessary duplica
tion of what DOS does for you, 
let me explain the disk facts of 
life. 

If DOS did what you may 
think it is supposed to do when 
you format the disk, DOS would 
map around these bad areas. 
Unfortunately, DOS doesn't do 
this. 

DOS 2.0 and 2.1 can't enter 
the bad tracks. DOS 3.0 can, but 
only on the IBM AT. Unfortu
nately, as the press has so well 
documentated, the AT's hard 
disk develops bad tracks later 
on. 

We do what DOS can't 
We believe the problem is so 
bad, we use a software program 
that performs a powerful test of 
your disk drive on all of the IBM 
or IBM compatible computers
pes, XTs, and ATs. Our format 
takes hours to analyze the disk. 
But when we finish, you know 
that the bad tracks are really 
mapped out so you won't write 
~ood data that will disappear 
mto a black hole. We even send 
you a printed statement of our 
test results. 

Our software allows you to 
type in the bad track locations 
from the list supplied by the 
manufacturers , so you'll never 
write good data to them-even 
if DOS didn 't identify them as 
bad. The software even lets you 
save the location of these bad 
sections to a file , so that you can 
reformat your disk without 
spending hours retesting. 

We even include a program 
that will give you continuous 
comments on the status of your 
hard disk. No more waiting for 
that catastrophic failure . 

Average Access Time 
As you might suspect, some hard 
disks are faster than others in 
their ability to move from one 
track of data to another. The 
time it takes the hard disk to 
move one-half way between the 
beginning of the disk to the end 
is called the "average access 
time." 

The first generation of 10 meg
abyte hard disks had average ac
cess times of 80-85 milliseconds 
(msec). But computer users love 
speed, and guess what-the av
erage access time for the new 20 
megabyte hard disk in the IBM 
AT is only 40 msec. (We sell an 
AT equivalent with only 30 msec 
access time!) 

There are some legitimate rea
sons for the shorter access time. 
It's particularly helpful when 
there are multiple users on the 
same hard disk. It's also impor
tant when running a compiler. 
But remember, before you get 
too wrapped up in the access 
speed, there's always that ST 506 
interface which won't let data 
transfer from the hard disk to the 
computer any faster than 5 me
gabits/second. We've bypassed 
that choke hole, too. If you want 
the functional equivalent of a 
Ferrari with a turbocharger, or
der our 10 Mbit per second 108 

IIBM 
E I 

megabyte hard disk with 18 msec 
of average access speed. 

Compatibility 
To be sure that your hard disk is 
100 percent compatible with the 
IBM XT you don't need to buy 
the same hard disk that's in the 
XT. You can't even be sure what 
brand hard disk it is because 
!BM, like Express Systems, goes 
mto the marketplace and buys 
hard disks from several vendors. 
However, they buy their XT 
hard disk controller from only 
one vendor-the same one we 
do. 

You can buy the IBM XT con
troller from IDM for $495 or you 
can buy from us, the functional 
equivalent, manufactured by the 
same company that makes It for 
IBM for only $195. Is it the ex
actly identical IBM XT control
ler? No, it's better. First, it takes 
less power, and secondly, it can 
control from 5 to 32 mega
bytes-the IBM controller can 
~ork with only 10 megabytes. It 
IS 100 percent IBM XT compati
ble, and 100 percent is 100 per
cent. If you want to save a slot, 
we carry a version that lets you 
operate two hard disks and two 
floppy disk drives. 

More than 32 Megabytes 
You can operate with more than 
32 megabytes (the limit of DOS) 
through the use of "device driv
ers." Express Systems can supply 
you with device drivers for our 
hard disks for over 32 megabytes 
formatted. But, if you don't have 
individual files, or databases that 
are large, you might want to con
sider one of our controllers that 
can divide our 65 megabyate 
(formatted) hard disk into two 
equal volumes of 32 megabytes 
each. 

Reliability 
We offer you a choice between 
iron oxide and plated media
the stuff that covers the hard 
disk and gives it its magnetic 
properties. Iron oxide is,-well 
It'S rust. If you inadvertently 
joust your disk, you may cause 
the low flying head to dig out 
some iron oxide. A little rust 
Bake can ruin your whole day. 
Plated media is more resistant to 
damage, and if it happens, less 
data is lost. 

We offer both types of hard 
disks. The iron OXide is older 
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technology, and quite frankly, 
manufacturers understand it bet
ter. Their better understanding, 
combined with some of the spe
cial head locking mechanisms, 
gives us peace of mind when we 
sell you one. 

Power -, ' . 

Hard disks consume power. Our 
small , half-high hard disks con
sume so little power that you can 
use them with your existing IBM 
PC power supply. If you plan to 
use lots of slots, you'll want to 
increase your power supply to be 
safe. We offer the same amount 
of power for your PC that comes 
in the XT. 

Our Customers ' 
Some folks just never feel com
fortable buying mail order. They 
forget that Sears began as a mail 
order house or that IBM is now 
into mail order. But, if it helps, 
here is a partial list of customers 
who have fe lt comfortable to buy 
from us. 
IBM 
American Express 
U.S. Army 
AT&T (Bell Labs) 
Bausch & Lomb 
Xerox 

Sears 
Honeywell 
MIT 
RCA 
Lockheed 
Sperry 

Easy to Install , ' 
If you're like most of us, raised 
on the boob tube rather than the 
Great Books, you'd rather see 
the movie than read the book. 
Well, now you can choose to 
read our installation manual or 
for only $9.95 more, you can get 
a VHS or Beta video cassette 
showing the simple steps for in
stallation . 

Gllr VHS or Bela Cassefles make 
insrallarion easy. 

Warranty 
We offer you a one year war
ranty on our hard disks-the 
same as IBM on the AT and 90 
days on the tape drives . (It's all 
the manufacturer gives us.) If 
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Complete Hard Disk Kits 
Formatled 
Storage 
Capacity Plated Average Transfer PC or PC/XT 
in Mbytes Height Media Access Rate 

10 '/2 yes 85 msec 5 Mbits/s $ 625 
IO . Full yes 85 msec 5 Mbits/s $ 625 
21 '12 yes 85 msec 5 Mbits/s $ 825 
21 Full no 30 msec 5 Mbits/s $ 1,535 
32 '/2 yes 85 msec 5 Mbits/s $ 1,095 
32 Full no 30 msec 5 Mbits/s $ 1,775 
65 Full no 30 msec 5 Mbits/s $ 2,295 
J08 Full yes 18 msec 10 Mbits/s $ 4,995 
Removable Hard Disk 
10 '12 no 90 msec 5 Mbits/s $ 1,095 
Tape Systems and Subsystems 
Formatled Data 
Storage Transfer PC or PC/XT 
Capacity Height Rate (klsec) 

60 Mybytes '12 88 $ 995 
60 Mbytes Subsystem 88 $ 1,295 
17.6 Mbytes Start/stop Subsystem 24 $ 795 

Controllers 
All of our hard disk and tape controllers are available separately: 
Please call for prices. 
Subsystem Chassis 
Any of our disk or tape un its are available in an external subsystem for an 

AT 

$ 430 
$ 430 
$ 630 
$ 1,340 
$ 895 
$ 1,575 
$ 2,070 
$ 4,995 

N/A 

AT 

$ 995 
$ 1,295 
$ 795 

iii!~~";I.Ii.~ additional $250.00. You can mix & match any of our '12 high hard disks or tape 
drives together or add any single full height hard disk. 
Tape Cartridges $ 35.00 
Express Certified 555 foot 310 Hci 'I4- inch Data Cartridge 
Power Supply $ 99.50* 
130 Watt Power suppl y 
' with the purchase of any drive 

anything goes wrong with your 
tape or disk drive or hard disk, 
send it back in the box it came in. 
However, we have found that we 
can usually solve the problem 
over the ppone. So call first for a 
return authorization number be
cause we can't accept any returns 
without it. 

. Comes complete 

All Express Systems products 
come complete with the appro
priate software, tape and/or hard 
disk controllers. and caoles 
where required. Hard disks are 
formatted and tested with the PC 
DOS of your choice. All drive 
sizes are formatted capacities. 

If your application requires a 
stacking kit, power splitter ca
bles, daisy chain cable, or some 
other variation , we'll supply 
these items at a nominal charge. 
We even ship our hard disks with 
Command Assist ™ an on- line 
DOS-like manual to give you 
help with your DOS commands. 

~MI 
I~-...!!.... 

More questions'! 
Because we spend so much at
tention on the front end with en
suring that our disks will arrive 
in working order, we have a cus
tomer service department that, 
unlike many of our competitors, 
has little to do. When you need 
us, you won't get a constant busy 
signal. 

Call our friendly, knowledga
ble customer service staff to get 
answers to your questions-be
fore or after the sale . Our peo
ple, who know the PC, can talk 
you through the sticky parts, and 
they'll respond to you quickly. 
Just call us. 

How to order 00 

Pick up the telephone and call 1-
800-341-7549, to order. We ac
cept Master Card, VISA, Amer
ican Express and Diners Club. 
Or send a cashier's check or 

~ (ej m [l!J 
money order (We ' ll take a 
check, but you'll have to wait for 
it to clear) and' tell us if you want 
one of our recommended config
urations or you want to mix and 
match yourself. Corporations 
with a DUNS number may send 
purchase orders for quantities 
over five. 

taU ToO Free 1-800-341-7549 Ext. 500 
In D1inois call (312) 882·7733 Ext. 500 
Exp[ess Systems, Inc., 1254 Remington, Schaumburg, IL 60195 

. Command Assist is a trademark of Micro Design International 

IBM"' is a registered trademark of the International Business Machines Corporation. Express 
Systems, and Express Certified 555 are trademarks of Express Systems. Inc. . 



Q UALITY, 
NOT JUST QUANTITY 
In arguing that "the Macintosh is in har
mony with the broad lines of evolution in 
human communication" toward the visual. 
Ji m Hoekema's letter on page 22 of the 
May BYTE ("The Macintosh Debate Goes 
On") offers as evidence that. as of 1981. 
there were 1.055,000 artists in the US, 
whereas a seventeenth-century burgher in 
Amsterdam probably saw some three or 
four hundred pictures in a lifetime. 

The particular example he chose is inter
est ing. The pictures seen by our visually 
impoverished Amsterdamer probably 
included a few by fellow citizen Rem
brandt van Rijn (1606-1669) . Poor old Rem
brandt. forced to muddle along with the 
primitive technology of the paint brush. 
But wi ll even a single painting of his, taken 
all by itself, ever fail to stand up against 
all the visual images ever produced with 
"creativity" enhancers like the mouse, 
MacPaint. or whatever? The answer need 
not be based on abstract aesthetic prin
ciples. Putting it more mundanely, how 
likely is it that any art produced on a com
puter in 1985 will have the staying power 
to grace a cigar box three and a half cen
tur ies from now? 

In deciding how visually oriented we are, 
holl' we see should be as important as how 
mudl we see. When it comes to shaping 
the way we look at the world, no graph
ics program-not even if it bears a name 
like Rembrandt-will make as lasting a con
tr ibution as a graphic artist of the same 
name. 

M AC MEMORY 

WILLIAM LoCKERETZ 

Brookline, MA 

Don Slaughter should spend less time 
writi ng to BYTE and more time reading it! 
First he griped about a lack of RAM-disk 
software for his 512 K Mac ("lake Back 
Your Mac." February, page 22). Daniel 
Smith responded that not only is such 
software already available, but that it costs 
much less than Slaughter was willing to 
pay ("A RAM Disk for the Mac:' May, page 
24)1 

Now Slaughter is complaining that he 
needs a I-megabyte Mac. and that he 
won't be able to get a reasonably priced 
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one (under $3500) until next year (May, 
page 26) 

Wrong again! The April BYTE has a 
"What's New" item on the MegaMac on 
page 441. The company is MicroGraphic 
Images. Its telephone number is (818) 
368-3482. It offers a complete Macintosh 
with I megabyte of memory for $3495. 
If you choose to upgrade a 12 8K Mac. the 
total cost could be less than $3000. 

DENNIS GRIESSER 

Long Beach. CA 

DON'T BLAME THE COMPUTER 
Phil Lemmons's January editorial ("Auto
nomous Weapons and Human Responsi
bility," page 6) was very amusing. Being 
a high school student I can easily picture 
what would happen if some of the stu
dents at Jonesv ille High were scheduled 
for lunch at 9 in the morning or at 3: 10 
in the afternoon. 

I'm sure the school mentioned in your 
editorial had things straightened out 
within a few days, and people were finding 
o ut how beneficial the computer would 
really be to them. As soon as everybody 
got over the lunch-period screw-up, they 
would realize how much easier things 
were going. 

People in today's society are scared of 
what they think they can't control. If they 
have to come in contact with a computer, 
perhaps an automatic bank teller, they're 
scared to death they will "punch the 
wrong button" and totally wipe out their 
life savings. People need to be told of the 
benefits of computers ra ther than some
thing to the effect that all computers are 
good for is screwing up your phone bill 
or sending junk mail. Humans are respon
sible for these mistakes and bothers. 
Magazines like BYTE do a fine job of clear
ing this up, but if people don't want to 
believe humans are responsible for these 
mistakes and not the computer, no 
number of articles, reports, or editorials 
will convince them: the only way I can see 
for them to realize this is to have to use 
a computer and understand what makes 
it work. Explain why the computer printed 
o ut a phone bill for $6539.97. Again there 
is the problem of people not wanting to 
come in contact with the computer. even 
to learn about it. In come the schools. Our 

school has increased the number of com
puters by 300 percent in the past year 
alone, with more on the way. Already 
students have taken an interest. Granted, 
not all of them, but enough to justify the 
purchase of the machines. The ones who 
scoff at the computers in the classrooms 
are simply destined to get a phone bill for 
$6539.97 and hear the person at the 
phone company tell them "the computer 
has made a mistake." If children can learn 
the basics of computer programming and 
hardware, then maybe when our genera
tion is older we can use the computer 
even more efficiently than we do now to 
simplify our lives and produce programs 
for school offices that tell the computer 
not to schedule lunch at 900 a.m. 

MICHAEL A. RUSSELL 
Jonesville, VA 

SANYO SATISFACTION 
I read Robert M. Keith's letter ("Sanyo Sup
port." March, page 304) adviSing against 
buying a Sanyo just as I was about to 
order a Sanyo package by telephone from 
Computer Creations in Dayton, Ohio. The 
letter made me think twice, but I went 
ahead anyway. To my consternation the 
computer unit. which came as packaged 
at the factory, refused to format any disk, 
and I was stymied. But when I ca lled Mr. 
Jack Kaiser o f Computer Creations and 
to ld him of my problem, he had the com
puter picked up from my house, sent to 
Ohio, and returned in good time all fixed, 
all at the company's expense. 

Although I had had no previous hands
on experience with a computer, I was able 
to write a letter the first day with Easy
Writer. and in the first two weeks have 

(continued) 

LETTERS POLICY: To be considered for publica
tion, a letter must be t!Jped double-spaced on one 
side of tne paper and mList indude !Jour name and 
address. Comments and ideas snould be expressed as 
dearl!J and concisel!J as possible. Listings and tables 
may be printed alol1g witn a letter if the!J are sl10rt 
and legible. 

Because BYTE receives hUl1dreds of letters each 
man tn, not all of tnem can be publisned. Letters will 
not be returned to autnors. Generally. it takes four 
montns from tne time BYTE receives a letter until 
it is publisned. 





Why you 
should 

ignore 95% 
of the news 
Bec{luse NewsNet automaticallyfinds the 
5% you need. From our database of authori
tat ive , up-to-date business news, you get just 
the stories you want, delivered instantly to your 
microcomputer:"You choose your own, unique 
keywords, and NewsNet saves-just for you-

every new article containing those words. Or, 
you can find that critical 5% on your own , 

with NewsNet's powerful keyword sea.rch
ing and text scanning. 

Just what's in NewsNet's database? The full text 
of over 300 valuable business newsletters. In
depth news, written by experts, filled with 
analysis and interpretation. News from 34 dif
ferent industries and professions-everything 
from Computers to Investments, from Manage
ment to Telecommunications. Plus extras such 
as wire services, online stock quotes, air fares , 
and business credit reports. 

Computer News: 
Your Specialty is our Specialty. r Iere are just 
a few of the 25 Electronics and Computers 
newsletters on NewsNet: 
The Artificial 

I ntdlig~nc~ R~port 
The Business COll1pUl ef 
T he Compurer Cookbook 
Consumer Electronic:-. 
Data Base Informn 
I'k c tronic Mail News 
Out look on IB~I 
Japan High Tech Review 
Micro ~ I oonl ighler 

~ li ni /Micro Bulletin 
Personal Computers Toliay 
Robot!"ollic" Age 

N~\\'slcttL'r 

Sc.:m it:ond liClur Industry 
& Business Survey 

T he Seyho ld Ikport on 
Pr()fc..:!':Ision ~1 1 Computing 

Stanley Kk in New"lcllcr 
on Corn putef Graphics 

ONLINE 
BUSINESS 

NEWS 

Call Today! 
We'll send a.1I you 
need to subscribe. 

(800) 
345-1301/ 

(i n PA 2 1;-5P-R05O) 
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established a spreadsheet and succeeded 
in drawing a few curves from data. Most 
of the instructions are clear. especia lly 
when read the second time, although I 
confess I had to spend an hour in the 
library to come up to the starting level in' 
BASIC. I have no regrets about having 
taken a chance with a telephone order for 
a Sanyo. 

H. G. MACPHERSON 

Oak Ridge, TN 

AN ApPLE DEALER REPLIES 
The letters in your April issue regarding 
Apple serv ice and Apple manuals ("Apple 
II Blues:' page 23. and "Where Are Apple's 
Manuals When You Need Them?" page 
32) really hit me where I live: you see, I 
am an Apple dealer. As such, I find the 
treatment given to Mr. Lamar. Mr. Hine. 
and Mr. Raines unforgivable. Any product 
sold. no matter who makes it. is on ly as 
good as the dealer who sells it. The 
dealers in question certainly did a very 
poor job of serving their customers, to the 
point of not even knowing anything about 
the software being sold with the system 
in Mr. Hine's case. 

The 1200-bps problem was made known 
to all Apple dealers, as was the no-charge 
board-replacement policy for those cus
tomers experiencing difficulty. Any dealer 
who read his serv ice bulletins would have 
been aware of this. Even if he cou ld not 
read , a quick telephone call to any of the 
Apple regional offices would have con
firmed this. 

The pinouts of the Apple Ilc serial port 
were available for the asking from a variety 
of sources, all of which were readily ac
cessible to any dealer who made even 
minimal effort to find out. Some of these 
sources include Apple's own Tedll1ical Notes 
(issued in July of 1984). the Epson 
distributor for the area, the sheet included 
with the Apple IIc serial cable, and several 
of the commercial interface-cable makers. 
Even when I could not purchase commer
cial cables I was making my own in the 
store to se ll to my customers. Apple also 
issued technical information for the sec
ond disk port on the IIc that allowed us 
to modify our ex isting Apple lie drives for 
use on the Apple IIc before we got steady 
delivery on regular IIc drives. 

Ah yes, manuals. Years ago. Apple did 
supply most manuals with the systems 
purchased Starting with the introduction 
of the lie. technica l manuals became op
tional. with only an owner's manual being 
included with the computer. In general. I 
agree with this policy because, as the type 

(continued) 





With Purchase of OPOS "CJnfloppable" Floppies 
OPUS has a money saving offer to get you to try our floppies, the 
most reliable on the market today. Purchase 20 OPUS 5-1/4/1 
diskettes and you can receive a Free UNIVERSAL HEAD 
CLEANER ($9.95 value), for use on single or dual-side drives. 

Purchase OPUS diskettes at your local computer store, send two 
box tops, a dated sales receipt, and coupon and we will send your 
Free Head Cleaner. 

Or - order by mail and receive Head Cleaner with your shipment 
Or - Call, Toll Free: 
1-800-692-6905, Dept. "M;' 
to charge on your VISA or 
MasterCard. 

Now you have a 
money saving reason 
to try OPUS diskettes. 
You will have "NO 
BAD MEMORIES!" 

.IIIU.® 
NO BAD MEMORIES 

r~~~~~=~~~~ --------~ 
'85 HEAD CLEANER OFFER 
Dept.BYT 585, 150 Chicago Street 
Cary, IL 60013 

Name ______________________________________________ ___ 

Address ______________________________________________ _ 

City _________________ State _____________ Zip _____ _ 

Phone ( ) __________________ _ 

o Proof of Purchase Enclosed OR SHIP ME __ Boxes of OPUS 5·1/4" Diskettes: 
CHECK ONE: 0 $19.95 Single-Side lO-pack 0 $29.95 Dual-Side lO-pack 
Add $1.50 for shipping & handling (Illinois residents add 6% sales tax.) 
TOTAL ENCLOSED: $ (Check or Money Order Only) 

Charge to my: D VISA D MasterCard 

A~~b~~: I I I I I I I I I I I I I I I I I 5~f~~ation I I I I I 

L Signature: .J 
OFFER EXPIRES AUGuST 31. 1985. ---------------------
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of purchaser shifted from the "hacker" to 
the novice. the material was more confus
ing than informative. It was not unusual 
to be asked. "Why do I have to pay for 
these manuals when I don't know what 
they are and don't need them to run my 
VisiCalc?" Now that the manuals are op
tional. the opposite situation arises when 
the purchaser is competent and needs the 
material. Any dealer worth his salt will 
stock such reference material in order to 
meet the needs of all his customers. It is 
unfair to condemn Apple for the failure 
of its dealers to act intelligently. Even 
though Apple has set rather high stan
dards for its dealer network. there are 
more than enough retailers who are more 
concerned with shoveling boxes out the 
door than adequately serving their 
customers. 

The common thread that ran through all 
three of these letters is that the dealers 
failed in the most elementary of tasks, that 
being to support the products that they 
sold (or sell). In this day when the pressure 
is on to move more product and to hell 
with the support. there are some of us out 
here who really do try. We are the ones 
who end up holding the hands of those 
buyers who have been left high and dry 
by the fast-buck artists and price-only 
retailers. If there are any other Apple users 
who need manuals or technical help, call 
me. My people are competent and can do 
more than read the numbers on their com
mission checks. 

VERN L. MASTEL 

Bismarck. ND 

BYTENET RESPONSE 
It is II : 57 p.m.: I've been dialing BYTEnet 
since 7:00 p.m. and getting busy signals 
or that obnoxious recording telling me 
that all the circuits are busy and I should 
try calling back later. 

I think I understand the rationale and im
petus behind BYTEnet. 'TYpos are elimi
nated and money saved. It sounds like a 
great idea. However. the current imple
mentation leaves much to be desired. 

Oh, how aggravating it is to read an in
teresting article that makes references to 
a missing listing! It defeats the tutorial 
value of the article. And I subscribe to 
BYTE to learn. 

I think that I'm being shortchanged and 
that there must be an alternative! At the 
very least. restore the listings until the load 
on BYTEnet is reduce -. -

I'm not staying up past midnight. and I'm 
not thri lled about paying those long
distance rates just to see if a list ing is 

[continued) 



4 Out Of 5 PC-AT" Expansion Board 
~ Buyers Own Advantage'" 

The overwhelming choice of IBM® 
PC-AT users, Advantage! from AST 
sets the standard in high-powered 
multifunction enhancement. 
Advantage! was the first multifunc
tion board for the PC-AT. And it 
remains the leader by providing mil
lions of characters of memory capac
ity, two serial ports, a parallel port 
and a game port. All in a single expan
sion slot. 

First In Memory. All it takes is 
Advantage! There's no need to add 
other cards or hard-to-find chips 
on your system board. Whether you 
have an 256K, 512K or 640K AT, our 
unique memory addressing tech
nique lets you add up to 3 Megabytes 
of parity checked user memory 
efficiently and economically For 
flexibility, Advantage! can use either 
64K or 256K memory chips. And 
of course, it supports your AT's high 
performance 16-bit bus and faster 
program processing speed. 

Now you can have the extra 
memory to run integrated business 
software such as SymphonyTM and 

Framework™To make full use of new 
concept windowing software such 
as DESQ!MTo utilize multitasking pro
grams such as IBM's TopViewTM or 
multiuser operating systems such 
as XENIX!MTo handle larger amounts 
of data, faster Or for RAM disks. 

First In 1/0. Here's all tl1e I/O capa
bility you need now, even if you're 
starting with a base model AT. Every 
Advantage! card includes an AT 
compatible serial port and a parallel 
port so you can connect printers, 
plotters, mice and modems. Or with 
the appropriate software, you can 
connect other terminals to create 
multiuser environments. 

With our optional second serial 
port you can attach even more peri
pherals, while our optional game 
port lets you plug in joysticks and 
other cursor-control devices for 
business or just for fun. 

First In Quality. AST's reputation 
is built on quality products, qual
ity support and quality service. Our 
complete documentation means 
Advantage! is exceptionally easy 

to install and use, but if it's not 
enough we're always here to help. 

Four out of five buyers agree, the 
choice is Advantage!-only from AST. 
Ask your dealer, or call our Customer 
Information Center (714) 863-1333 
for more information. AST Research, 
Inc., 2121 Alton Avenue, Irvine, CA 
92714 TWX: 753699ASTR DR 

FEATIJRES 

Memory Expansion 
• 128Kb to 3.0Mb in 

a Single slot 
• User Upgradeable with 

either 64K or 256K 
memory chips 

• Split Memory Address
ing rounds out AT's 
system memory to 640K 
and continues memory 
expansion at 1Mb 

I/O Expansion 
• Up to 2 Serial 

Ports (I optional) 
• Parallel Printer 

Port 
• Optional Game 

Port 
Advantage! 
Supports AT's Full 
Program Process
ing Speed 

Ad vantage! trademark of ASf Research, Inc. IBM PC-AT and 
TopView trademarks of Internationa l Business Machines Corp. 
Framework trademark of Ashton-Tate. Symphony trademark 
of Lotus Development Corp. DESQ trademark of Quarterdeck 
Ofllce Systems. XENIX trademark of Microsoft Corp. 

ASr '. = • ;,''', I 

RESEARCH INC. ~~, 
Inquiry 3 for End-Users. . ~ 
Inquiry 4 for DEALERS ONLY. 
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THIS MAJOR 
INTRODUCTION TO 
YOU SOMETHING 
REALLY 
IMPORTANT. 

THE BIG NEWS IN DISKITAPE IS PCIT, A 
SENSIBLE NEW APPROACH TO ARCHIVAL 
STORAGE. 

We've tamed tape. And made it docile. 
By making it DOS-like. 

So, while this started as an ad for our 
five new HardFile™ subsystems, which 
deliver 25 to SO megabytes of hard disk 
storage and 60 megabytes of tape backuj), 
instead we want to mtroduce you to PC/ T.TM 

PC/T is a new format that makes 
tape a more sensible storage solution for 
personal computers. It puts tape on line, 
in real time, for instant access. And frees 
your hard disk for your most current data. 

You already know how to use PC/T. 
Because it responds to standard DOS 
commands. 

Here's the big news: just like any 
DOS-controlled hard or floppy disk, PC/T 
enables you to create directories and files 
on tape. Then you can call up the exact file 
you need, and change a portion of the tape 
without having to erase and overwrite the 
entire cartridge. 

Without PCI T. you have 
to l'ewl'ite the entire 60 MB 
cartridge each time you 
make a single change. 

With PCI T. you create and 
dil'ectiy access files all 
tape, just like with floPPy 
or hard disk. 

PC/ T formats each new tape cartridge, 
just like you format any hard or floppy 
disk, locking out bad blocks to assure that 
every bit of data you write to tape is 
recorded with utter accuracy. 

What's more, PC/T gives tape true 
error correction capability. 50% redundancy 
during write operations ensures 100% 
reconstruction of data lost because of oper
ator error, dust and dirt, or everyday wear 
and tear. 

There is a catch. You can get your 
hands on PC/T just one way: Buy one of our 
powerful new HardFile subsystems. With 
disk plus tape. Or tape alone. Which brings 
us back to where we started. And gives 
you a place to start. Just call1-SOO-22S
DISK for the Tallgrass dealer nearest you. 

TALLGRASS SELLS MORE HARD DISK 
STORAGE WITH CARTRIDGE TAPE 
BACKUP THAN ANYONE IN THE 
WORLD. 

TALLGRASS· 
TECHNOLOGIES 
COMMITIED TO MEMORY 

Inquiry 315 



The DADiSP Spreadsheet makes setup easy with a cursor
driven interface that lets you change parameters quickly. 

TO MAI<E THE I<EITHLEY SCIENTIFIC 
WORI<STATION EVEN EASIER TO USE, 

WE TOOI( A PAGE OUT OF YOUR BOOI( 

Your scientific lab book. Introducing 
DADiSP (Data Acquisition and Digital 
Signal Processing), a new graphics
dnven software package for data 
acquisition and analysis with Keithley's 
Series 500 IBM PC-based Scientific 
Workstation. 

DADiSP parallels the way any scien
tist or researcher normally records and 
analyzes data in a scientific lab book. 

Using a spreadsheet for setup, win
dows for analysis and zoom graphics 

• DADiSP IS EASY TO UNDERSTAND 
AND EASIER TO USE. 

Simply insert the DADiSP diskette into 
your IBM Pc. To set up a test, begin by 
moving the cursor to the parameters 
you want to change, such as engineer
mg units . Next, toggle the space bar to 
select the test conditions, e.g ., volts, 0c. 
If you make a mistake, such as calling 
for a test condition the system does not 
support, DADiSP identifies your error. 
It's that easy. 

• DADiSP IS FRIENDLY 
AND FLEXIBLE. 

DADiSP consists of two 
software modules: the 
DADiSP I Spreadsheet 
Module is used for test 
setups, data acquisition 
and graphic presenta
tion, inc1uding dynamic 
zoom/cursor capability 
to let you examine the 
data more closely. For 
example, use this mod
ule for data monitoring, 
open loop control and 
to verify Series 500 
operation. 

DADISP graphic analYSIS makes it easy to define each wl11dow The DADiSP II Work-
as raw data or a function of another WIndow. Results are quickly sheet Module uses mul-
generated for easy l11terpretation. tiple graphic windows, 

for analysis, disp1ay and manipulation 
for display, DADiSP takesJou through 
the steps to acquire, recor and analyze 
data from your Series 500. 

And you don't have to be a program
ming professional to do it. 
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of data . With a single keystroke, DADiSP 
lets you do extensive data analysis, 
including FFTs (Fast Fourier Transforms), 
maximin, integration and differentiation. 
You can analyze data obtained from 
Soft500, our standard realtime measure-
ment and control software, or from any 
ASCII or Lotus 1-2-3 compatible file . 

I 

Turn your PC into a powerful realtime 
data acquisition and control system for 
only $19/'5. The System 501 is a com
plete system consisting of Soft500 soft
ware and a mainframe with 8 analog 
inputs, 12-bit AID conversion, 32 digital 
110 channels and 8 additional slots for 
expansion. To expand your system, 
choose from our library of over 20 mod
ules for input, output and signal condi
tioning. The result: a flexible system at 
board-level prices . 

• IT'S AN EASY CHOICE BECAUSE 
IT'S KEITHLEY QUALITY. . 

Behind the Series 500 is Keithley's 
40-year reputation for engmeermg 
excellence and low-level measurement 
expertise. Your Series 500 comes with a 
one-year full warranty and 90-day free 
software support. We even provide a 
toll-free appilcations hot line. What 
could be easier? 

For more information on the Series 
500 and DADiSP software, ask for our 
new brochure. Call us, toll-free: 
1-800-552-1115. (In Massachusetts, 
call 617-423-7780.) Or write, Keithley 
Data Acquisition and Control, Inc., 
210 Lincoln Street, Boston, MA 02111. 

I(EITHLEY 
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worthwhile. I just dropped you a check for 
$21. and now you want me to "buy" the 
listings from Ma Bell? 

Phil Lemmons replies: 

PATRICK CONROY 

Vernon Hills, IL 

This letter is representative of several 
we have received concerning BYTEnet. 
We're sorry about the trouble you had 
getting into BYTEnet Listings. We're tak
ing several steps to make program listings 
more accessible. 

I . We're launching the BYTE Information 
Exchange (BIX), which will handle many 
simultaneous users. 
2. We've increased the free BYTEnet List
ings bulletin board to three lines. 
3. We 're buying a laser printer to permit 
us to print listings clearly in less space 
than now required. 

We're trying to make arrangements to 
make listings available in several disk for
mats but have nothing to announce yet. 
Any disk copy services who are inter
ested in copying disks for BYTE should 
contact me. 

We're also seeking people who will 
make BYTE listings available on elec
tronic bulletin boards in foreign 
countries. 

WHAT ABOUT MAGIC/L? 
After reading all about various languages 
in BYTE. I want to bring attention to a 
language tha t I have never seen men
tioned or advertised. The language, cal led 
MAGIC/L. is made by Loki Engineering 
Inc. of Cambridge. Massachu setts. 
MAGICiL is an extensible threaded inter
active compiler. It is an exceptionally good 
development language and includes an 
assembler that is integrated into the high
level environment and allows access to 
high-level code and data. This makes a lot 
of sense. MAGIC/L has a full range of er
ror reporting: when an undeclared routine 
or variable is encountered during compile, 
instead of aborting. a word is compiled 
that generates a run-t ime error, and the 
system remains intact. MAGIC/L includes 
a logging facility that allows all input 
and/or output to be recorded on a disk 
file. MAGICiL also supports modules. pre
compiled versions of your routines; this 
eliminates compi le time for tested and 
debugged routines. This only touches on 
some of the advantages that MAGIC/L 
gives to programmers. MAGIC/L is avai l
able for MS-DOS. CP/M-80. RT- II. and 
UNIX-68000 in various formats. I have 

(continued) 

Data 
communication 

problem'? 

Solve it lIITith a 
Bay Tech 

Dlultiport controller 

Inquiry 33 

~MllDfl S2!l lllltl IPOR' tOIiT ROll[' 
..... nu .. ",", U ll tlI\UII' 

, f I , • • . . . . . . " . 

Fifty easy-to-use models for cost-effective, RS-232C 
serial port expansion, 
• Adapt your micro to industrial control and data 
acquisition applications, 
• Add more terminals to 
your existing computer 
system, 
• Allow your computer to 
share or select printers, 
• Enable your computers 
to use the same data 
communication lines by 
multiplexing. 
• Simplify your network 
with any-device-to-any-device communication. 
These intelligent multiports feature many 
user-programmable functions and are available in 
5, 9, 12 and 18-port sizes, $279 to $1 ,795. 
Call or write for complete details . 

BAY TECHNICAL ASSOCIATES, INC. 
DATA COMMUNICATIONS PRODUCTS 

800/523-2702 or 601/467-8231 
H ighway 603, P.O. Box 387, Bay Saint Louis, Mississippi 39520 

Telex: 910-333-1618 Easy Link: 6277-1271 
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been using a version of MAG IC/L on Digi
tal Techniques' "Touchcom" equipment for 
a year now and find it indispensable. 
Perhaps a rev iew of this product is in 
order. 

p ens, we recently received a review of 
MAG/CiL and hope to be able to run it 
in the near future. 

ASCII TRANSFER 

Glenn Hartwig replies: 

STAN COPLAN 

Philadelphia, PA 

Thank you for your interest. As it hap -

To honor the country where I discovered 
it. let me present what I will call the 
Morocco Princ iple: "To transfer an ASCII 
file from one computer to another. com
munications software is needed on ly in 

Sweet deals on memory and 
logic programmers 

Stand-alone, intelligent RS-232 units 
compatible with most computers or 
terminals; minimal or no interfacing 
PROMPRO-8™ . . . Programs virtually all 
+ 5V EPROMs, single-chip micros, and 
emulates EPROMs. ONLY $689.00 (128K 
RAM version) 
GANGPRO-8T ..... Programs 8 EE/ EPROMs 
at once (supports most EPROMs.) ONLY 
$995.00 
UV ERASERS ... Start at $49.95, and $97.50 
for timer versions. Production model $149.95 
AND MORE! ... Call for more info on 
PALPRO, SHOOTER, PP7, XP, and required 
options. Detailed literature and spec sheets 
available. IBM PC, Apple and other popular 
pes support. PAL is a registered trademark o r MMI. 

TOLL-FREE 1-800-EEI-PROM 
It's only Logical. 

LOGICAL DEVICES, INC. 
1321 NW. 65th Place • Fort Lauderdale, FL 33309 • (305) 974-0967 • TELEX: 383142 
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the rece iving computer." 
Testing was done using an IBM PC with 

the IBM Asynchronous Communications 
Package and an HP 150 with DSN/L1 NK. 
A Smart Cable joined the Ouadboard 
serial port of the IBM to the standard 
serial port of the HP. Separately. Dick 
Roberts establ ished the link between 
Compaq and Apple computers. 

First. use the communications software 
to put the receiving computer in a waiting 
state. Then use the operating system of the 
sending computer to route the desired file 
through the serial port. For example: 

A > TYPE MYFILETXT>COM1 : 

Of course. the Morocco Principle saves 
time and money on ly if unidirectional 
transfer is su fficient. If not. communica
tions software is needed at both ends. 

PAUL-AN DRE DESJARD INS 

Rabat, Morocco 

8-BIT ASCII DRAFT STANDARD 
During 1984. three draft 8-bit character
set standards were developed for the Latin 
languages of western Europe and the 
western hemisphere with identical 8-bit 
code tables. The ANSI draft is called 8-bit 
ASCII : the ECMA approved standard 
(ECMA-94) and the ISO draft standard (ISO 
DIS 8859/1) are called Latin Alphabet Nr I. 

This standard code table is the first 8-bit 
one intended to facilitate proceSSing by 
computers (the old 1968 and 1977 ASCII 
standards are 7-bit standards). Each of the 
189 printing characters. including space. are 
one byte. All accented letters are includ
ed as single bytes to fac il itate processing 
by software. Eleven U.S. word-processing 
characters are also included. 

Because there is sufficient room in the 
8-bit code table for the characters most 
commonly used in these countries. there 
are no national or user options in the code 
table. unl ike the old 7-bit ISO 646 stan
dard. Happi ly for the U.S .. the left-hand 
side is 7-bit ASCII , so the 8-bit standard 
is upward-compatible with the 7-bit ASCII 
standard. 

Software-app lication writers and ter
minal vendors should make plans for sup
port of th is standard. They should avoid 
using the eighth bit in ASCII data for other 
purposes, such as processing flags. pari
ty. etc. Rather than inventing their own 
character sets, users should study this new 
standard to see if it will suffice. 

'!able 1 is the ANSI /ECMAliSO 8-bit 
code table. The ANSI draft is out for public 
comment until July 14. 1985. Copies of 

(continued) 
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Dac Easy Gives You Seven Full Feature 
Accounting Modules In A Single Integrated 
Package. Accounting software doesn't have to be expensive to 
be the best. Dac Easy gives you a fully integrated accounting system 
with instant access to General Ledger, Accounts Receivable, Accounts 
Payable, Inventory, PUrGhase Order, Billing and Forecasting. Imagine, 
you can generate over 300 reports from 80 different routines .. . all in 
a non copy-protected package. And, with Dac Easy you'll get a hand
some slipcase binder with easy-to-follow documentation. Best of all , 
Dac Easy Accounting can be used to manage either service or 
product oriented businesses. 

Find out for yourself why Dac Easy is the fas test selling accounting 
package on the market. Compare Dac Easy's features against other 
packages costing thousands more. Then, order your Dac Easy Accounting 
by calling our toll free number or returning the coupon below. 

General Information 
• Menu driven 
• Password protection 
• File capacity limited only by disk space 
• Support contract ava ilable 

General Ledger 
• Unlimited # of accounts with multi-level 
accounting, unlimited departments 

· 3 Year account history for CRT inquiry 
• Pencil & pen feature to correct mistakes 

without reverse entries 

Accounts Payable 
• Check pr inting and up to 10 invoices 

paid per check 
• Automatic allocation of available 

cash to payables 
• Vendor directories with sorting 

by vendor code, name, or territory 
• Aging reports with 7 cllstomized columns 
• Unlimited # of vendors 
• Mailing labels with 4 different sor ts 
• 3 Year vendor history for CRT 

• Unique budgeting routine (see Forecasting) 
inquiry and pr inting 

• Flexible payment calendar • CRT transac tion inquiry, unlimited 
journals 

• Activity report , trial balance, financial 
statements, etc. 

Accounts Receivable 
• Open invoice or balance forward 
·7 Customized columns for aging report 
• Unlimited # of customers 
• Mailing labels and directories with 
4 different sorts 

• Automatic finance charges 
• Supports partial payments 
· 3 Year customer history for # of invoices, 

sales, cos ts, and profits 
• Customized text on statements 
- Cash fl ow analysis 
• Sales analys is 
• Automatic sales forecasting by customer, 
salesperson or customer type 

• Automatic forecasting of purchases 
• Un limited allocations per invoice 

Inventory 
• Supports average, las t purchase, 
and standard cos ting methods 

• Powerful phys ica l inven tory routines 
• Accepts any unit of measure like frac-

t ionsldozens/gross/hours/minutes, etc. 
• Automatic changing of cos ting methods 
• T ime and product inventory 
· 3 Year product history in uni ts , 

dollars, cos t, and pro fi ts 
• Automatic forecast of product sales 
• Automatic prici ng assignments 
- Alert and activi ty reports with II sorts 
• CRT shows on-handlon-orderl 
comrnittedisales/costJprofi ti 
turns/GROI 

Purchase 
Order 

• Usable for inventory 
and non-inventory items 

• Allows up to 99 lines per 
purchase order 

• Per line discount in % 
• Purchase Order accepts generic 
discountsifreighVtaxes/ insurance 

• Purchase Order accepts back 
orders & returns 

• Purchase journal 
• Automatic interfacing with 

General Ledger, Payables, and 
Inventory 

Billing 
• Invoicing 0 11 plain or pre·pr inted 

forms 
• Prints sales journal 
• Automatic updating of committed 

products in inventory 
• Ability to customize invoice for 

remarks 
- Allows return credit memo 
-Interfaces with Inventory, Accounts 
Receivable and General Ledger 

Forecasting 
Unique program lhat automatica lly 
forecasts using your 3 year history 

• Forecast revenue and expense 
accounts 

• Forecast vendor purchases 
• Forecast customer sales, cos t, 
and profit by customer or 
salesperson 

• Forecas t inventory item usage by 4 
automatic methods 

• Forecast by same as las t year, or 
% base from las t year, or trend, 
or least square trend line analysis 
method 

Minimum Hardware Requirements: 
IBM (PCj r, PC, XT or AT) 1 or other 
comgatibles. 128K memory. one 51f4 
DSD fl oppy disk. 132 column printer 
in compressed mode, 80X24 CRT, 
MS-DOS'. PC DOSl 2.0 or later. 
1 Trademarks of Internationa l Business 
Machines. 2 Trademark of Microsoft 
Corporation. 

Eflf1ilAccounting 
<33 dac software, inc. 5580 Peterson, Suite 130 Dallas , TX 75240 

To Order Call Toll Free 

1-800-431-0800 
ASK FOR OPERATOR 18 

For More Info Call: 

Take advantage of our special introductory offer by ordering Dac Easy Accounting 
before July 31, 1985. Simply send in this coupon with your credit card number, 

money order or check for $49.95 plus $7.50 for postage and handl ing. In Texas , add 
6I/8% sales tax ($3.06). Outside U.S., add $17.50 for pos tage and handling. No C.O.D. 

' After July 31, 1985, send $69.95 plus $7.50 for postage and handling 
( in Texas, add $4.28 sales tax). 

_ CHECK _ MONEY ORDER _ VISA _ MASTERCARD 

Account No. _______________ ______ Expires _ _ _____ _ 

Name _________________ ___________ _____ _ 

Address ___ _____ _ ____ ___ ________________ _ 

City _ ______ ___ Slale ______ _ _ __ Zip ___ ______ _ 

Phone - ----- ---- Signature ---------- - --------'108 

30 -Day Money Back Guarantee: dac software, incorporated provides a 30 -day 
money back guarantee that all claims and features listed in this ad are true. I 

I (214) 458-0038 ~--------------------- -- - ---------------------------~ 
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Thble I : 8-bit ASCII Level I. Note: Colum ns 0-7.8- 9. and 10-15 are specified in 
dprANS X3.4- 198x. ANSI X364-1979. and dpANS X3.134.2- 198x. respectively: 
they are shown for information only. Blank code positions (double asterisks) are reserved 
for future standardization. Readers are advised against directly implementing this chart. 

BSR X3. 134. 1 (8-bit ASCII Structure and 
Rules) and BSR X3.134.2 (8-bit ASCI I Sup
plementa l Multilingual Graphic Character 
Set) are avai lable for S 15 each. along with 
a self-addressed mailing labe l. from X3 
Secretariat/CBEMA. 31 1 First St NW, 
Washington. DC 20001. 
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ThOMAS N. H ASTINGS 

Maynard, MA 

DON'T SELL SOFTWARE, 
SELL AD SPACE 
[ was recently. ta lking to a few friends 
about software piracy. As a result o f this 
discussion. I began to see a possible 
method to realize profits from this par
ticular situation . First off. computer piracy 
occurs because software is copyable and 
almost any protection scheme is break
able. The second reason is that many peo
ple are not willing to buy a piece of soft
ware but. through various rationalizations. 
justify themselves in obtaining copies of 
it Finally. some software is actua ll y over
priced and of low quality, so the customer 

(continued) 

It's a Dirty Job, 
But Everybodys 

Got To Do It. 
At this very moment, magnetic oxides, dust and 
airborne pollutants are collecting on the surface of 
your drive's head. Sooner or later, that dirty head is 
going to ignore or even ruin valuable information on 
your floppy disks. 

Fight Back with Floppiclene '" 
Floppiclene's disposable wet/dry cleaning system 
can gently and safely remove all contaminants from 
your drive's head: Used as recommended, 
Floppiclene can help win the war against costly 
down time and drive repairs. 

Floppiclene" 

Floppiciene comes packaged in an airtight, vacuum
formed binder and contains a six month's supply of 
disposable cleaning disks, anti-static screenwipes 
and polishing cloths. Refills are available. 

Available in 3.5, 5.25 and 8 inch formats. 

Automation Facilities Corporation Financial Plaza, 3916 State Street, 
Santa Barbara, CA 93105, Tel. 805/687-7040 TLX 6971013 
Inquiry 26 for End-Users. Inquiry 27 for DEALERS ONLY. 



Ven-Thl's Half CardT

• modem 
all the best c mputers. • 

IS In 
• 

Ven-Tel gf"", you lot' of ,e"",n, ~~a~~' S ~~~~jl~l~Y~~~~:.~~~~ .. ,,::::::::::: 
modem fo, you, IBM PC 0' compatible. The Half Caed'· • 
is a complete system that lets you communicate with 
other PCs, mainframes, and databases effortlessly. 
It includes Crosstalk-XVI® software. It's reliable. 
It's got all of the features you want. And it's 
a good value. 
Do You Own One of These 
Computers? 
Chances are you do. And if you're 
thinking of buying a modem, consider 
the Half Card T •. Because of its small size, 
the Half Card T• fits in more computers, 
including all of the models we've listed 
here. The Half Card T. is small, so it fits in 
short slots or long. That means you can 
save your long slots for other expan-
sion uses. 
Effortless Communication 
Each Half CardT·comes with Crosstalk-XVI® 
communications software, by Microstuf. It's 
the easiestto use, whether you're a beginner 
or an old hand, and the most powerful. A full 
on-line help menu makes using Crosstalk® for 
the first time a snap. It can turn your PC into a 
terminal on a mainframe computer with its power
ful terminal emulation feature. It will even oper
ate your PC when you're not there. You can call 
into an information service such as The Source or Dow Jones News 
Retrieval, or transfer files and electronic mail, all at the touch of 
a button. The Half Card T• connects your computer to the world . 
Effortlessly. 
More Modem for Your Money 
When you buy the Half Card:· you don't need anything else. The 
Half Card T• is a complete communications package that includes 
a full-featured modem and the best known software on the market. 
Complete easy-to-understand instructions with full technical support 
on installation and use. And a very competitive price. The Half 
Card:· with Crosstalk-XVI® software, retails for only $549. 

Features 
1200/300 baud auto-dial, auto-answer. 
Uses the industry standard ''AT'' 
command set. 
Runs with virtually all communications 
software, including Smartcom II and PC 
Talk III and integrated packages such 
as Symphony and Framework. 
Includes Crosstalk-XVI® software. 
On-board speaker and extra phone jack 
for easy switching from voice 
to data mode. 
Selective tone or pulse dialing; 
full or half duplex. 
Automatic answer on any ring. 
True ring or busy signal detection. 

Reliability 
Ven-Tel has been making 
modems for 10 years. Our 
experience shows. Ven-Tel's 
Half Card T. only has about 70 parts, compared 
to almost 300 on other modems. We reduced the parts 
by building the first LSI modem chip using advanced 
switched capacitor technology. What that means to you is 
greater reliability and lower power consumption, so you can 
load up your PC with expansion boards and not worry about 
heat or power problems. And we back the Half Card T. with a full 
two-year warranty on parts and labor. 

You Can Buy the Half Card T
• 

Anywhere 
You can get the Half Card T

• at Computer
Land, Businessland, the Genra Group, 
Entre Computer Centers, Macy's Computer 
Stores and other fine dealers nationwide. 
Also from Ven-Tel: the 1200 Plus:· an 
external modem and the PC Modem 
1200T,. an IBM internal with V.22 inter
national capability. 

Effortless Communication 

V en-Tel Inc. 
2342 Walsh Avenue 
Santa Clara, CA 95051 
(408) 727-5721 

Crosstalk is a registered trademark of Microstuf. Inc. Smartcom II is a trademark of Hayes Microcomputer Products. Symphony is a trademark of Lotus Development. Framework is a trademark of Ashton·Tate. 
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SOMEtHING 
INSTANT DATABASeS ... ,gl;"'~I"\U.~1; 
HOW MOST OF US NEED IN 
... INSTANTLY! . 

Homebase provjdes you instant access to a 
whole realm of databases. Just hit the hofkey 
to freeze whatever software you're working In, 
and you're ready to find, insert or manipulate 
data. 

lfhls is much more than a simple cardfile or 
mini-database. You'll be able to set up your 
own templates, define parameters such as the 
length of a field, and do rapid key searches. 
You can have thousands of records in a data
base. And numerous databases on your menu. 

28 BY T E • AUGUST 1985 

set of tools that will sove you time and help 
'Infr'irml,tl",n schedule, calculate and a whole lot more. All 

, , regmdless of the softwale you're runnlngl 
rnoyfind a of these In some "desktop" products . . . but nothing 

else approaches the' power of Homebasel 

• Instant Databases 
• Phone Messoge Pad 
• Rolodex" 
• Appointment Calendar 
• Calculator 
• Notepad 
• Time and Expense Diary 
• Programmable Holkey (You 

choose the key that gets you 
to your Homebase) 

• Electrontc Mall (as an 
automatic multi-task!) 

• Tables and Pages (for those 
things you always need to 
look up) 

• Alarm Ctock (Including Musical 
Snooze Alarm) 

• To-Do List 

i 

• Qutckterm Terminal (available 
even when you're working in 
another program) 

• Autodialer 
• Template Maker (for designing 

your own databases) 
• DOS Services 
• Rolodex Card Prtnter 
• Mailing label Printer 
• Data Trans,er (between 

databases or your other 
software) 

• Cut and Paste (great for putting 
together an Electronic Mail 
letter that combines a chunk of 
spreadsheet. some text from a 
document. and a few notes) 



HE EXCITEMENT IS BACK 
With the Electronic Mailbag of Your Dreams 

ELECTRONIC MAIL THAT TAKES CARE OF ITSELF ... IN THE BACKGROUND 
(While you're running WordStar, Lotus, dBase, a. compiler or whatever) 

We wanted electronic mall Ihat could take care of llself while we were busy on the computer dOing something else. 
We always felt that there was something strange about having to play postman every time a piece of electronic mail was due. 
It was always a case of loading up a communications package and either waiting for the mail or going out to fetch it. 

Now, we've got it! And you can have it. too. With HOMEBASE. Electronic mail can arrive while you're working in another piece of 
software. Up In the corner of your screen, a signal lets you know that there's incoming mail. You can read it as it comes in, if you 
want. Or you can Ignore it. and your mall will automatically file Itself ... to be read at your leisure. 

When you're sending Electronic Mail. its just as easy. Once you've written and addressed your letter, the rest is done for you, 
automatically, while you're back working in another piece of software . 

• CHECK THE DIFFERENCE IN VALUE! 
WHY ARE YOU GETTING SO MUCH 
SORWARE FOR SUCH 
A SMALL PRICE? 

Amber Systems makes tools for program
mers including VSI-The Window Machine. 
We make mouse drivers, asynchronous drivers 
and electronic mall packages for a number 
of companies. Now, we've decided to use 
these tools, plus some new ones that aren't 
yet on the market. to produce new concepts 
In software. Because we make the tools our
selves, our costs, and consequently yours, are 
the lowest possible ... with never a compro
mise In quality. 

YESI Site licenses are available for 
companies ... large and small. If you would 
like to order a single copy, now, to examine 
and show around your company, its cost can 
be deducted, later on, from your site license. 

For further Information on site licenses call 
408-996-1883. 

HOMEBASE 
Notepad 
Autodialer 
Appointment Calendar 
DOS Services 
Calculator 
Rolodex 
Rolodex Card Printer 
Tables and Pages 
Alarm Clock 
Template Maker 
Instant Databases 
Data Transfer 
Cut and Paste 
Programmable HotKey 
Phone Message Pad 
Time and Expense Diary 
To-do List 
Electronic Mail 
Quickterm Terminal 
Mailing Label Printer 

$49.95 ! 

SIDEKICK POLY WINDOWS SPOTliGHT 
Notepad Notepad Notepad 
Autodialer Keyboard Macros Calendar 
Calendar Calendar DOS Services 
Calculator Calculator Calculator 
ASCII Table Game Rolodex 
Rolodex Alarm File Cards 

File Cards 

$49.95 
$49.95 

$149.95 

SIdekick Is 0 trademark of Bor1ond Intemflonal, Inc. Poly Windows Is 0 trodemaJk of PoIy1,on Corp. Spotlight Is a tredema!\( 01 ScHware Ms 

ORDER YOUR COpy OF HOMEBASE TODAY! 
For VISA and MasterCard Orders Call Toll Free: 800·538·8157 Ext. 824 

In CA 800·672·3470 Ext. 824 
Call Mon .• Fri. 6 A.M. to 12 P.M., Sat. Be Sun. 6 A.M. to 8 P.M. (P.S.T.) 
or fill in this ORDER FORM and enclose a check, money oraer or your 
VISA or MasterCard number. 

HOMEBASE is available for the IBM PC, XT and true compatibles 
$49.95 + $5 for shipping and handling' 

NAME ______________________________________________________ _ 

TITLE ______________________________________________________ _ 

COMPANYNAME ________________________________________________ _ 

ADDRESS ____________________________________________________ _ 

CITY ___________________ STATE ___________________ ZIP ______ -'-__ _ 

HOME PHONE ( ____________ WORK PHONE ( 

o CHECK 0 MONEY ORDER 0 VISA 0 MASTERCARD Cord" ____________ Exp. date __ 

31k1ay money-back guarantee I 

' Calltornla residents odd 61. soles tax. Outside U.S. please odd 515. Checks must be on a U.S. bonk and In U.S. dollars. Sorry. no 
C.O,D. or purcha se orders, 
for dealer and site license Information. call 408 996-1883. BYTE 

SEND TO: 

)!I\~::12 
AMBER SYSTEMS, INC. 
1171 S. Saratoga-Sunnyvale Road 
San Jose, CA 95129 
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To get a lot Sura you could :~~;~ 
t f 

package to change type 

OU 0 1liour sizes, anothe~ to create · 
~ , fonts, and stili another 

prJ-Dter. 1liOU or:~~~i~~~~:~~~: 
, ~ , Simple program to 

need a lot of print:~::~!'" programs, It's loaded. 

right? 
... ~~ 
B!J SoftStyle

M 

SortStyle, Inc. 7192 Kalanianaole Hwy. Suite 205 
Honolulu, Hawaii 96825 Phone (800) 367-5600 
$69.95 Enhances over 30 dol malrix p rin lerS,inc ludi ng 
Epson and Okidala IBM PC or compalible. 
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1. 

LETTERS 

may not feel that in buying a piece of soft
ware he is getting his money's worth. Th is 
is our problem. If we assume that software 
piracy will always exist. that friends will 
pass along software to friends, then how 
can money be made in the software 
market where piracy steals away profits? 

Most software can be either considered 
entertainment or tools. For the purposes 
of my proposition, I'm on ly going to con
sider enterta inment software (games). A 
certain game has a rather specific au
dience: The user has a speci fic machine 
(possibly specific hardware) and can 
reasonably be assumed to be of a certa in 
age and socioeconomic class-a very 
specific market of users. Here is the pro
posal: Since a piece of software can be 
assumed to attract these users of a 
specific group, there is a natural group
ing to which advertising could be aimed. 
I am suggesting that instead of sell ing the 
entertainment to the user, sell the ex
posure of the program to advertisers and 
distribute the programs freely 

What I am saying is, model the enter
ta inment software distribution after other 
forms of entertai nment. i.e. , televi sion. 
Television does not sell the entertainment 
to its viewers (except examples li ke movie 
channels), it sells a captive audience to the 
advertisers and thus turns a profit. I 
believe that the same principle could be 
app lied to game software, though in a 
more discreet manner. So develop the 
program, make it basically se lf-explana
tory, and sell advertising within the pro
gram. Also, since software is notoriously 
hard to modify, the ads wou ld easily be 
carried throughout the entire distribution 
of the game. Methods of implementing 
this would be to include things like bill
boards on some game screens, maybe a 
full-screen ad that appears when the game 
is paused, ads at the beginning and end 
of a game, and other visible but nonintru
sive advertising. In this manner. the game 
would sti ll retain all of its lure and gli tter. 
but other elements conveying the adver
tising message wou ld be included. 

So, I am suggest ing that there is a way 
to make a profit and uti li ze a problem that 
is currently plagUing the software industry. 

EDWARD DEAN TATE, JR. 

Seaford. VA 

WHY THE RESTRICTIONS? 
I would li ke to ask the software manufac
turers why unprotected software has more 
severe restrictions put on its use than does 
copy-protected software. A typ ical copy
protected software license says something 

(continued) 





like "You may physically transfer the pro
gram from one computer to another, pro
vided the program is used on on ly one 
computer at a time," while the license for 
an unprotected program says something 
like "This program may be used by only 
one user on one machine and may not be 
transferred:' 

The difference between these two att i
tudes can be seen in the following exam-

LETTERS 

pie. Suppose I buy an unprotected copy 
of ClicheWriter, and I spend about two 
hours a day writ ing with it. When I'm 
finished, the program must go back into 
the box. If I want to work at home, I have 
to buy another license. If my secretary 
wants to use the program, she has to buy 
a copy. If the guy down the hall wants to 
use it. ditto. Let 's say all these things hap
pen so that together we pay for four 

Data Defenders by Ring ring binders. Ring King Data 
King. They're the finest quality Binders hold up to S"of 9W'x 
protection you can buy for the 1 I" or 14~8" x I I" unburst 
information you have stored printout. 
on 5V4" mini-diskettes and 
printout. Ask for Ring King Data Defen-

ders at your computer supply 
The Ring King 070 Tray holds~ dealer. Or send for our free, full-
70 mini-diskettes in a tough color catalog of computer sup-
copolymer shell with security port products. Write Ring King 
lock. The Ring King Flip File II Visibles, Inc., 2210 Second Ave
binder holds 20 mini-diskettes nue, P.O. Box 599, Muscatine, 
and (:onverts to a desktop Iowa 52761 . For customer serv-
index. Ring King Looseleaf Files ice, phone (S.oO) 553-9647, in 
are punched to fit standard 3- . Iowa (319) 263~SI44. 

) 

DATA 
DEFENDER TM 

.............. ..,.;...;...;.._ ........ __ "'-==;;;;;.I"'fj:=;;:::;;::::;;;; ~~;t) It 
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Cl icheWriter licenses. Meanwhile, my com
petitor down the street buys a protected 
copy of WordyPlatitude He uses it for two 
hours, lends it to his secretary for a few 
more hours, then to the guy down the hall. 
then takes it home to teach his kid, Both 
programs have been used the same total 
amount. by several users on severa l 
machines (though only one at a time) , Yet. 
to avoid being branded pi rates and 
criminals. the users of the unprotected 
program have spent four times as much. 

The question is, Why do the makers of 
unprotected software trust users not to 
copy and distribute the program, yet not 
trust or allow them to use it by one per
son on one machine at a time? Some pro
grams are used many hours a day, but 
others are used only for an hour or two 
once a week. Why can the protected ones 
be freely passed around while the unpro
tected ones can't? Why must someone 
who uses a program for an hour a day pay 
the same license fee as someone who 
uses it eight hours a day? Why can't the 
program be licensed for use eight hours 
a day, regardless of whether that means 
eight people at an hour each or one 
person at eight hours? 

Let's say you want to buy a copy of 
AlphaBetsy, that new program that alpha
betizes the Christmas card list you typed 
at random into your word processor. Now 
this program takes only five minutes to do 
its stuff. If it's copy-protected. chances are 
you will be allowed to lend it to all your 
friends to alphabetize their Christmas card 
lists, too, and as a result they may help you 
pay the $ I 00 it costs, Yet. if the program 
is unprotected, you wi ll no doubt be 
threatened with immediate violent death 
if you lend it to anyone. But then. will you 
want to pay $100 for five minutes' use 
every few months? 

Perhaps software manufacturers should 
think about just what it is they are licens
ing. Does the license permit. say, eight 
hours' use a day without regard to who 
does the using on what equipment. or 
does it permit only the use one person 
can make of it? And if eight hours' a day 
usage is permitted, what about four peo
ple using it simu ltal1eousl!:! for two hours? 
Isn't that the very same net use as one 
user on one machine for eight hours? Or 
is the manufacturers' attitude one of "Hey, 
if you can use it all day, great. If not. that's 
your tough luck"? 

I would appreciate some answers to 
these questions from some software 
man ufacturers. 

ROBERT HARRIS 

Corona, CA • 
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Meaningful dialoJ5ue. There are two 
programs from IJJM that can greatly 
improve the quality of our running 
dialogue with computers. They are the 
IBM EZ-VU Runtime Facility and the 
IBM EZ-VU Development Facility. 

Think of the EZ-VU Runtime Fa
cility as a mediator in your IBM PC 
conversations. It handles the exchange 
of commands and information be
tween you and your application pro
grams through predefined screens. It 
can give you a single consistent inter
face with applications written in a vari
ety of languages. 

In short, the EZ-VU Runtime Fa
cil ity lets you concentrate on the essen
tials of the job you're doing. 

EZ-VU 
Runtime Facility 

If your job is program develop
ment, the IBM EZ-VU Development 
Facility can help you write menu
driven applications- or revise ex ist
ing ones- that are both sophisticated 
and easy to use. It incorporates a 
screen design tool that works through 
the function keys on yow' IBM Per
sonal Compute); so there are no spe
cial codes and commands to slow down 
yow' design work. EZ-VU a lso helps 

IBM Pers! Inal Computer 
Pn>fcssillnal FORTRAN 

EZ-VU 
Dcvelopmcnr i'acility 

ma ke fast work of testing and I'evising 
yow' screen designs. 

Two add itiona l points. Both of 
these EZ-VU programs benefit from 
years of success by similar dialogue 
management programs in IBM host 
MVS,V M , and VSE operating environ
ments. And both run under the IBM 
TopView program, which allows you to 
run a nwnber of software applications 
concurrent! y. 
A quantum leap. Speaking of tech
nolog ical advances, IBM Per sonal 
Computer Professional FORTRA N 
represents a quantum leap forward in 
FORTRAN for microcomputer s. 

It's a full ANSI 77 implementation 
with enhancements that offers an un-

Application management , program 
development , and communications 
software from IBM. See next page for 
IBM PC Netwo,.k SNA 3270 Emula
tion Program stOIY. 



usual combination of speed and ac
curacy. Optimization techniques and 
features such as a full symbolic inter
active debug facility are similar to 
those usually found only in IBM VS 
FORTRAN and other mainframe 
FORTRAN compilers. 

You can use IBM PC Professional 
FORTRAN to work on large or small 
host programs and to recompile exist
ing FORTRAN programs-or sec
tions of those programs- to run on 
your IBM Personal Computel: It's abil
ity to handle arrays larger than 64KB 
gives you the equivalent of mainframe 
capability on a personal computel: 

And IBM PC Professional FOR
TRAN was designed for IBM by Ryan
McFarland Corporation to help you 
take full advantage of other IBM Per
sonal Computer software, such as the 
IBM Personal Computer Engineer
ing/Scientific Series graphics develop
ment tools. 

Make that "quantum leaps." 

Hidden talent. Think of the many en
tertaining and useful programming 
ideas that must exist out there but 
nevel' find their way to market. 

The IBM Dil'ecior'Y of 
personally developed software 
gives you direct access to some 
of that hidden talent. It's a cata
log of unique programs devel
oped by individuals for the IBM 
Personal Computer Family. 

. rating System 
Disk q~, Reference 
Techo1C;u 

Programs li sted in the 
Dil'ec tory sell for as li ttle as 
$14.95 . They cover a wide range of 
interests, from entertainment and 
education to personal productivity 
and business applications. 

Each program in the Directo1'Y 
has a full description that includes 
system requirements and illustra
tions or color photos of r epresentative 
screens. Programs may be ordered by 
mail or through a toll- free telephone 
number. 

1b subscribe to the Di1'ec to 'ry , 
call 800-IBM-PCSW. 
T he last wonl. Or perhaps we should 
say the last word to date. The new IBM 
DOS Technical Reference manual con
tains just about everything you'd want 
to know about the IBM Disk Operating 
System Version 3.1 and previous ver
sions 2.1 and 3.0. 

That's not to say that new im
provements and information won't ap
pear in thefutme. They wi ll , and you'll 
be kept abreast of such developments. 
An update information serv ice is in
cluded in the manual's purchase price. 

So you' ll a lways have the last 
word. 

Updated ver'sions of the DOS Techni
cal Reference manual and the Direc
tory of Per'sonally Developed Sofl 
warefrom lBM. 

Clos(' connections. The IBM PC Fam
ily has always included har'dware and 
software to help you keep in close 
touch with impOl'tant contacts. 

IBM Mainfram@ 
Communication Assistant 

Last year's announcement of the 
IBM PC Network, for' instance, was an 
important milestone in cOlTummica
tions among the immediate fami ly. It 
gives you an easy way to share informa
tion and hardware resources Ii ke 
printers and disk storage devices. 

. " 
' 0 

IBM PC 10 emulall. 310113277 
Illmln.1 with uplotdidoWnlOlld 
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There are two recent IBM com
mun ications software products that 
extend those IBM PC Family connec
tions even further: They make it possi
ble for you to work directly with data 
stored on an IBM host computer, to 
communicate from one network to an
other, and to do an even wider range of 
your daily business over the IBM PC 
Network. 
Host communications. The IBM PC 
Network SNA :3270 Emu lation Pro
gram, for example, a llows your IBM 
Personal Computer to communicate 
with an IBM host system t1u'ough tele
communications lines. 

Broadenyow' /BMPC connections 
with commLlnicall:ons software 
from /BM. 



You then have di-
rect access to the data 
a nd programs on the 
host co m puter. So if 
yo u' re working on a 
branch-offi ce quarterly re
port, you no longer have to 
wait whi le essential data from 
a headquarter 's computer is 
sent to you and copied for your 
use. There's a lso a redirector 
function that a llows you to place 
the data on a file server for dis
tribution to other stations on your 
IBM PC Network. 

In add ition, when the program is 
insta lled on an IBM Personal Com
puter in an IBM PC Network, that PC 
can act as a corrununications gateway 
for other members of the same network. 
1 f members of a network need to 
communicate with more than 
one 1 BM host computer-or 
with different applications on 
the same host-multiple gate
ways can be attached to a sin
gle IBM PC Network. 

A nd a n IBM PC with the 
IBM PC Network SNA 3270 

Em u I a t ion P rog ra min - :::=-r""'''''' ............ !II!!!II!! .......... !II!!'''''!!!!!!!!!!!!II .......... L.I stalled can sti ll be used as a network 
station doing standard PC work. 

You could , lor instance, use your 
I BM PC to create a data set on a host 
system. You could also create a word 
processing project on your IBM PC 
using DisplayWrite:1 '; switching easily 
back and forth between them without 
terminating either session. The IBM 
PC Network SNA :127() Emulation Pro
gram a lso a llows you to transfer graph
ics printing jobs from the host to an 
I BM PC with a graphics printer 
attached. 
Sland-alon(" assislallc('. There's a new 
add ition to the I BM Assistant Series to 
help handle stand-alone communica
tions between your IBM Persona l 
Computer and a host machine or an
other I BM Personal Compute]: IBM 
Mainframe Communication Assistant 
so ft wa re in c lud es a :HOl and 
:i27() /iH/l9 terminal emulator for your 
IBNI Pc. plus a set of host computer 
support programs for VM/CMS and 
MVS/TSO systems. 

Mainframe Corrununication As
sistant has the same easy menu struc
ture as other members of the Assistant 
Series. such as Writing Assistant and 
Plan ning Assistant. And it offers a 
number of unusual features to simpli fy 
your communications work. 

It can, of course, speed ily trans
fer files between host and PC (or PC 

IBM Quietwriter® P"inter offers advanced printer technology and unusually 
low operating noise level. Shown with sample of letter-quality printing. 

and PC). Alter you've worked with the 
host file. Mainframe Communication 
Assistant lets you transfer only the 
changes you've made-rather than the 
entire file-back to the host computer. 

And , as a mem bel' of the Assistant 
Series, Mainframe Communication 
Assistant a llows you to integrate main
li'ame database information into Fil
ing Assistant files. You're then ahle to 
transfer that in formation to other 
member s of the Ass istant Series, sav
ing the time and effort of reentering 
data that has been stored on a main
frame computer: 

* Follow the propel' insta llation instructions in 
the IBM PC Network :{270 Emu lation Pr'ogram 
documentation 101' DisplayW"ite :1. 

Quiet. pleas.'. There's been a quiet 
revolution in printer technology. The 
IBM Quietwriter® Printer is as ad-

vanced as the computers it serves. It's 
versatile, compact, l'emarkably quiet, 
and produces work that might make 
people thin k you've got a printing press 
in the back room. 

In this case, the spark behind the 
revolution is a new method of resistive 
ribbon, non-impact printing devel
oped by IBM. The " Quietwriter" 
Printer replaces print elements or 
hammers that strike the page with a 
unique multi-layer ribbon and print 
mechanism that virtually "paints" 
characters on the papel: 

As a r esult, the "Quietwriter" 
Printer produces superb, letter-qual
ity printing on a variety of papers and 
in a wide range of type styles. To 
change type styles you just unplug one 
font module and plug in another. And 
because the "Quietwriter " Printer 
can accommodate two font modules, 
you can have two type styles online at 
once. 

The "Quietwriter" Printer also 
allows you to produce a wide array of 
character graphics either separately or 
to highlight reports and corres
pondence. 



And it does all of this very, very 
quietly. At 50 dB, the IBM "Quietwrit
er" Printer* makes less noise whi'le 
printing than many printers make 
while idling. That means you can put 
the "Quietwriter" Printer wherever 
it's most convenient; it won't disturb 
either yow' telephone conversations or 
your train of thought. 
Unconve nti o nal ability. IBM also 
makes conventional printer technology 
seem anything but conventional. 

Consider the IBM Wheelprintel~" 
for example. Its printwheel is designed 
to provide sharp, clear letter-quality 
printing even after millions of impres
sions. And the printwheel is easy to 
change, which is important because 
there's a selection of over 5()() print
wheels to choose from. The Wheel
printer's standard features also in
clude both automatic sheet feed and 
continuous forms feed-optional on 
many other printers. 

The Wheelprinter is reliable 
enough to take on high-volume office 
work. It even works with two types of 
ribbons to suit the requirements of 
differenttypesofjobs. There'sasingle
strike ribbon for finished reports or 
correspondence. For more routine 
jobs like purchase orders or internal 
memos, you can use a longer lasting, 
lower costmulti-strike ribbon. 

The Wheelprinter has equally im
pressive qualifications as a home 
printel: To begin with, it's remarkably 
easy to use. The Wheel printer's inte
grated paper path provides reliable 
cut-sheet printing and allows it to do 
much faster work than you might ex
pect from a 25cps printer: And its 
acoustically engineered cover makes 
the Wheelprinter an exceptionally 
quiet impact printer: 

Maybe "conventional" isn't the 
right word at all. 

'These are just two of the various printers 
ava ilable from IBM 1'01' the IBM Pm'sonal Com
puteI' Family. 

Extm aUention . Even the best equip
ment sometimes needs a little extra 
attention. An IBM Dealer Sel'vice Op
tion can provide it. It gives you ex
tended serv ice coverage for IBM 
Personal Computer products, and is 

available from participating Au- -
thorized IBM Personal Com
puter Dealers either before or 
after your original warranty 
expires. 

\Xe've got you covered 

The Dealer 
ServO: Option 
proreas )aIr 
lBM~ 

~ 
~ 

:t>;J' 

, 1 
In addition t<h l sparing you 

the complications"of arranging 
for the job to be done after some
thing has gone wrong, a Dealer 
Service Option assures you of 
first-rate work. IBM Personal 
Computer Dealers have full
time, IBM-trained and author
ized technicians on staff as well 
as direct access to IBM technical 
expelts who can help with W1-

usual or complex questions. 
An IBM Dealer Service Op

tion also covers a couple of im
portant additional contingen
cies. If you move, yow' service 
coverage can be honored by a 
participating Authorized IBM 
Personal Computer Dealer in 
your new location. And if you 
should decide to sell your IBM 
Personal Computer product, 
your Dealer Service Option may 
be transferred to the new ownel: 

• I" , -- , 
I 
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Stop action . If you occasionally sit 
frozen while screen after screen of 
information rolls by too fast to read, 
take heart. There's more than one way 
to stop that cascade of data and view 
one screenful at a time. 

When listing the directory of a 
diskette or fixed disk, the command 
DIR/P will do the trick. Afterfinishing 
with one screen, press any key to bring 
up the next. 

To slow down the listing of a text 
file, you could use the CTL/NUM 
LOCK keys, but that involves keeping 

;:t==t;. .. ' both hands on the keyboard and an eye 
. j' on the screen. 

Instead, check yow' DOS direc
tory listingtomakesure the DOS utility 
program MORE.COM is available. 
Then, at the DOS prompt A >, type the 
command line MORE<filename and 
press enteI: 

NOTE: be careful to use "<" and 
not " > " ; if you enter the wrong one, 
you' ll destroy your text file. 

To view a file called PCWRITE. 
DOC, for example, enter MORE<PC 
WRITE.DOC. That will list a single 
page of text on yow' screen and display 
the message -MORE-. Again, press 
any key to view next screen. 

Voila, perfect control. 

Thanks for this tip to Chuck Harrington of the 
Athens, Ohio, area I BM PC Users Club. 

Thanks a lso-and apologies foromittinga note 
of credit in the last issue of Read Only- to Ed 
Smuck ler of the Redondo Beach. California . 
Gl'ealel' South Bay Usel' GI'OUp for his t ip about 
setting screen colors. 

For more information about IBM 
Personal Computel' products 
discussed in this issueo[ Read Only. 
see your AuthOl' ized IBM Personal 
Compute!' Dealer or IBM Pl'Oduct 
Centel: To leal'll where_ ca ll 
800-447-4·700. In Alaska and Hawa ii 
800-'147 -0890. 

© I t)B 5 1nlcl'liationai Busincss i\tachincs CorporatiOJ I 

Little Trallip charactcr licl'nsed b) Bubbles In c .. S.A. 
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________________________________ FEEDB~A~C~K~ _______ ~~ ____________________ ~ 

Leaks Like a Sieve 

We've often ca lled benchmarks a "can of 
worms:' and the little critters slithered out 
of the humus to terrorize us again in the 
wake of our review of True BASIC ("True 
BASIC" by G, Michael Vose, May BYTE, 
page 279). One reader wrote to say the 
algorithm is wrong (it isn't. as explained 
below), whi le a couple of others wrote to 
ask why we persist in using GOTOs in 
benchmarks of a language that has con
structs that allow you to avo id them. All 
th is reexamination of our infamous Sieve 
helped us discover some problems, in
cluding a false impression created by the 
review's benchmark table and accompany
ing graph, that need explanation. 

The BASIC Sieve benchmark is a single 
iteration of the algorithm to find prime 
numbers between 3 and 14003. The 
Pascal Sieve benchmark, however, ex
ecutes 10 iterations of the same algorithm. 
Our review implies that True BASIC is near
ly as fast as Thrbo Pascal at executing the 
Sieve when it is in fact substantially slower. 
Thrbo Pascal's sluggish performance in the 
Calcu lations benchmark is an indication 
that its compi ler may optimize the code 
it generates for the Sieve. 

BYTE began using single-iteration ver
sions of the Sieve for system benchmarks 
(which were all written in BASIC) in con
junction with our review of the IBM PC ("A 
Closer Look at the IBM Personal Com
puter" by Gregg Williams, January 1982, 
page 36.) At the same time, we modified 
the original Sieve (''A High-Level Language 
Benchmark" by Jim Gilbreath. September 
1981, page 180) from 8190 passes to 7000 
to accommodate the small memory ava il
able on many of the 8-bit machines to 
which the PC was compared. We've been 
consistent with this BASIC benchmarking 
scheme for system reviews since then. 

The queries about unstructured versus 
structured versions of the Sieve in BASIC 
raise a valid and interesting point-namely, 
does structure affect the performance of 
the algorithm? The answer. in the case of 
True BASIC is no-the difference in execu
tion time of the structured version of the 
benchmark (see listing I) was a 0.4 sec
ond, or 1.8 percent. decrease, We pur-

Listing I: A structured version of the Sieve benchmark, without GOTOs, written in True 
BASIC 

LET startime = time 
LET size = 7000 
DIM Ilags(7000) 
PRINT " Start One Iteration" 
LET count =O 
FOR i = 1 to size 

LET Ilags(i) = 1 
NEXT i 
FOR i = 1 to size 

IF Ilags(i)< >0 then 
LET prime = i + i + 3 
LET k= i+prime 
DO while k < = size 

LET Ilags(k) = 0 
LET k= k+ prime 

LOOP 
LET count = count + 1 

END IF 
NEXT i 
PRINT " Done: ";count;" Primes Found" 
LET lin ish time = time 
PRINT linishtime - startime;" seconds" 
END 

Listing 2: The accuracy benchmarks in two slightly different versions. Using Y = Y" 2 
yields different results than computing Y = Y * Y. (In Microsoft BASIC X and Y must be 
declared double precisiofl .) 

(a) (b) 

LET x = 1.0000001 
LET y= x 

LET x = 1.0000001 
LET y=x 

FOR i = 1 to 27 FOR i = 1 to 27 
LET y = y'y 

NEXT i 
LET y = y"y 

NEXT i 
PRINT Y PRINT Y 
PRINT x"(2"27) 
END 

PRINT x" (2"27) 
END 

posely ran the benchmark with GOTOs to 
maintain consistency among BASIC ver
sions of the test (so that we'd be compar
ing apples to apples), but the readers who 
took us to task for not asking if there might 
be a better way have a legitimate gripe. 

Digressing a moment from the Sieve, an
other reader suggests we adopt an ac
curacy benchmark. Adapted from a d is-

cussion of numeric precision in the April 
1984 issue of Scientific American ("Computer 
Recreations" by Fred Gruenberger, page 
19), his suggested benchmark appears in 
list ing 2 and its results in table I. We like 
its brevity and simplicity and invite your 
comments as to its usefu lness. 

Back to the Sieve, the most recent 
(continued) 
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Inquiry 2 17 

PRICE GUARANTEE 
We at MidWest Micro Quarantee tha i we can save you up to 
49% or more on your purchase of new fully warranteed 
equipment and supplies. And we will still give you friendly, 
courteous service. Gall today and Save With Confidence! 

Get great hard copy and near letter quality 

~~ ~~@I~~ ONLY 

.~SG~10$199 
(Replace. the Gemini 1 OX) (Limited Time Only) 
The SG-IO gives you enough versatility for home or oHice use. It 
operates bi-directlonally at 120 cps and includes many special 
features such as near letter quality printing, easy access fonnat 
swHches for a wide range of character modes, frlCllon feed for single 
sheets and tractor feed for fanlold paper, and even hex dump. Another 
special feature Is the IBM character sets available at the flip of a 
swHch. You get all of this plus a 2k memory buffer and Star's full I 
year warranty at a price you can afford! 
Complete STAR Un. _ _ . . _.. . . .. . . .. .. . ... SCALL$ 

~
- -~ brother. 
~ printer's give you all the 

features of a leUer quality 

1IIo..l~Wtand ~re with .. . HR-15XL 
.1.'~p SpeCial $275 

Printer Package SAVE 
The HR-15XL gives you Daisywheel printing and added attractions 
such as text reprinting, red printing, attachable cut sheet feeder and 
the exclusive Brother keyboard attachment. Your 
Complete BROTHER Line . . • List Price 
HR-1O (12CPS) ...... . ..................... $399 .. SCAli$ 
HR-15XL (17 cps, 13.5" carriage, 3k Buffer) ..... 599 .. SCALLS 
HR-15 & HR-15XL Keyboard Attachment ...... 200 .. $CALU 
HR-25 (23 cps, 16.5" carriage, 3k Buffer) .... _ _ 895 .. $CALU 

~~i~/~Ur1\ Jg·~~~a~~a&~ ~:a£UUt~MOdei 1m : :m~ 
Don't spend a fortune to own the world's 
most popular printer . " ~ 

NEW! .,- ~ 
EPSON$m ' 
LX -80 Unbelievable Savings 
The new EPSDN LX -80 prints smoothly and quietly at a speed oi l 00 
cps. With the superb near letter quality mode and full graphic 
capabilities as slandard, your correspondence will be letter perfect. 
The LX-80 comes complete with a parallel intertace 10 :J:'iCkly 

~~r~t~~~~~~~:I~~lIt1~m&,~~~:~:a:t16~~Y'J~!tr~llla~;~~ 
warranty. Friction leed is standard and an optional tractor leed Is 
available. Let the EPSON LX-80 print your next business letter or 
report. Your 
Complete EPSON Line. • • Lisl Price 
LX-80 (1 00 cps, NOL Mode, 80 Col.) 349 . . SCALL$ 
AX-l00 (100 cps, 136 Col.) .. _ ... .. .. .. 895 .. SCALLS 
FX-80+(160 cps, 80 Col. 2k Buffer) . . .. 699 .. SCALLS 
FX-100+(160 cps, 136 Col, 2k Buller} .. 999 . SCALLS 
LO-1500 (200 cps, NLO Mode, 136 Col.) .... . 1395 .. SCALLS 

Complete Systems 

SANVO 
Free Soft~w~a~r~e~~!~~~~ 

Prices sUDJecI 10 change and type errors 

:Ie FREE CARD USE ~. 
Call Today! --

Information - Ordering 
1-800-423-8215 
In Ohio 1-800-321-7731 

CUSTOMER SERVICE (513) 663-4992 
cltss('1Jn~~s Ce"i.~~~~A~o~~}Orders/JSS\~I~~%) 

MldWesl Micro-Peripherals 
(DiviS Ion o l lnlo lel, Inc .) 
135 South Springlield 51. 

St. Paris, OhIO 430 72 
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FIXES & UPDATES 

Thble I : The results of runs of the accuracy benchmark of listing 2. The correct value (with 
10-digit precision) is 674530.4707. 

a = Y = Y-2 b = y = y.y 

y x 

Microsoft(a) 8850273 65536 
True BASIC(a) 674530.431654 674530.570667 
BetterBASIC(a) 674023.631 674530.4704 

Microsoft(b) 674530.4 70612035 65536 
True BASIC(b) 674530.431654 674530.570667 
BetterBASIC(b) 674492.751149 674530.470738 

List ing 3: The Sieve algorithm with comments. 

800 SIZE = 7000 
820 DIM FLAGS(7001) 

;set number of odd numbers to examine 
;dimension the primes-flag array 

830 PRINT "start one iteration" 
840 COU NT= O 
850 FOR 1= 0 TO SIZE 
860 FLAGS(I) = 1 

;set prime number counter to 0 
;initialize FLAGS array 

870 NEXT I 
880 FOR I = 0 TO SIZE ;start loop to strike all odd multiples of primes 

from the primes list 
890 IF FLAGS(I) = 0 THEN 970 
900 PRI ME=I+I+ 3 
910 K= I+PRIME 
920 IF K>SIZE THEN 960 
930 FLAGS(K) = 0 

;compute prime from FLAGS array index value 
;find the index to the first odd multiple of PRIME 
;test for upper bound 
;set flag for non-prime 

940 K=K + PRI ME ;find the index to next odd multiple of PRIME 
950 GOTO 920 
960 COUNT = COUNT + 1 
970 NEXT I 

;increment prime number counter 

980 PRI NT "done";COU NT;" primes fou nd" 
990 END 

reader who claims the Sieve algorithm is 
incorrect misunderstands how the algo
rithm uses array indexes. The FLAGS array 
index is used to ca lculate the pr ime num
bers in a ra ther unusual way. Essentiall y, 
the algorithm starts by assuming that the 
fi rst number in the array is prime. Then it 
eliminates the multiples of the prime, 
since these numbers are obViously non
prime. The contents of FLAGS (INDEX) = 
1 stays unchanged when the number 2 * 
INDEX + 3 is computed, as th is number 
is always prime; otherwise, it is changed 

to 0 to ind icate that a multip le of PRI ME 
has been calcu lated. The only numbers 
tested for primeness are the odd numbers 
beginning with 3. The prime number 2 is 
thus not captured in the Sieve and is there
fore not reported in a run of the algorithm: 
The message " 165 1 primes found" is cor
rect altho ugh there are 1652 primes less 
than 14003 because the Sieve doesn't start 
looking for primes before the number 3. 

Our solution to the problem o f the 
Sieve's obtuseness is listing 3, a more fu lly 
documented version of the algorithm. 

BYTE's BUGS 

A Powe r Plant Chip? 

Dozens of readers have taken us to task 
for the fo llOWing sentence on page 458 of 
the June BYTE: "Each ISunol Systems' l 
chip consumes just 100 megawatts when 
operated from a 5-volt power supply." (See 

"A GEM Seminar" by John Markoff and 
Phillip Robinson, page 455.) 

ObViously, the sentence shou ld have 
said "100 mi lliwatts:' We apologize for the 
error. • 



Introducing In-a-Vision 

COffiRlex Drawing 
Mad 

We created In-a-Vision 
just for you. The 

engineer who needs 
more productive 
drafting support. 
The designer 
who needs ver
satility for alter
nate ideas or 
quick revisions. 
The architect who 
needs to manage a 
variety of working 
drawings. And the 
businessman who 
needs first-class presentation mate
rials as well as detailed flow charts 
and organization charts . 

Point. Click. Draw. 
Now all you do to create com

plex technical drawings, systems 
designs, blueprints, diagrams, illus
trations, and proposals is point, 

In-a-Vision's mouse 
support , windowing, 
icons, and pull-down 
menus, you produce 
drawings more quick
ly, accurately and effi
ciently than ever before . 

In-a-Vision's advanced tech
nology includes many features not 
found on comparable systems cost
ing thousands more. For example, 

(Most popuhlr graphics cards, ploners and printers supported.) 
Microsort Windows compatible. Call for speci fic operating 
envirollment requirements. 

........-asy 

you can pan 
around in a user-de
finable drawing space 
up to 68" X 68" and 
zoom in on specific 
areas for greater de
tail . Scale , rotate and 
dimension symbols, fill an area 
with your choices of predefined 
colors and patterns, as well as 
draw lines with multiple styles and 
widths. Other features include 
overlays , predefined and user
definable page sizes, rulers, 

grids, and symbol libraries. 

Multi-tasking 
in a PC-based 
CAD system. 

In-a-Vision uses 
multi-tasking to enable 

you to continue drawing while 
printing hard copies as well as edit 
multiple drawings simultaneously. 

I 

MICROGRAFXTM 
The Picture of Success_ 

Inquiry 206 

Unlike more expensive CAD 
systems, In-a-Vision is easy to 
install and use . Even the com-

puter novice can be productive 
in less than a day. And 
In-a-Vision is not C?py
protected . 

Ten Day Trial Period. 
We're so sure In-a-Vision will 

make you more pro
ductive , we'll give you 
ten days to prove it to 

yourself. Ifln-a -Vision doesn't 
improve your productivity, return 
it within ten days for a full refund. 

In-a- Vision will 
make your complex 
drawing tasks sim
ple and make you 
more productive . 
Satisfaction guar
anteed. Dial 
800-272-3729 to 
order or for a free 

brochure . In Texas 
or for customer support, call 

(214) 234-1769. MICROGRAFX, 
Inc., 1820 North Greenville Ave
nue, Richardson, Texas 75081. 

In-a-Vision and MICROGRAFX arc trademarks or 
MICROGRAFX. Inc. 
Windows and Microsoft arc Intdcmarks of Microsoft. Inc. 



Whats a database syste 
doing with a 

1. Relational capabilities. 2. Variable-length fields. 3. Multi-valued fields. 

4. Subrecords. 5. Interactive report writer. 6. Calculations. 

7. Sophisticated data features. 8. Options key. 9. File conversion. 

Cornerstone is a trademark of lnfocom, Inc. IBM is a registered trademark of International Business Machines Corpora tion. 1-2-3 is a registered 
trademark of Lotus Development Corporation. Tandy is a registered trademark of Tandy Corporation. dBASE II is a registered trademark of Ashton-Tate. 
Micro/Answer is a trademark of Informatics General Corporation. PFS is a registered trademark of Software Publishing Company. 
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m for non-programmers 
n this power? . 

Cornerstone makes it easy 
to build sophisticated 

applications. 
Whether you program or not, you 
expect your personal computer to 
handle a wide variety of complex 
jobs. Simply and easily. That's why 
we designed Cornerstone" to deliver 
all the power of a rugh-end relational 
(1) database system into the hands of 
professionals who don't want to 
spend needless time programming. 

The key is flexibility. 
To begin with, Cornerstone will grow 
with you as your needs change. 
Wruch means you don't have to plan 
every last detail of your database in 
advance. Instead, you can quickly 
and easily make changes anywhere 
and at any time-even with data 
already in the database. You can add 
a file, field or index, change a report 
or relationsrup, or do countless other 
trungs. 

And Cornerstone's remarkable 
flexibility also applies to data han
dling. For instance, variable-length 
fields (2) let you add notes of any 
length anywhere in the database
without determining the length of the 
field in advance. Cornerstone just 
makes room as you need it. Wruch 
means efficient storage, too. 

In addition, any Cornerstone field 
can be multi-valued (3). So you can 
type in distinct, multiple entries in 
the same field. Whether five different 
phone numbers or 200 different 
notes . You can even have repeating 
groups of information, like line items 
in an order form (4). 

The flexibility extends to reporting, 
too. There's no limit to the number 
or kind of reports you can create with 
Cornerstone's interactive report 

writer (5) . You can design complex 
reports with titles, headers, subto
tals and totals, and instantly 
see what your report will 
look like. Hundreds of re
ports can be saved for every 
file and modified at any time. 

And Cornerstone has no 
artificial constraints. You can 
sort on any field, search on any field. 

The calculating power 
is built in. 

Cornerstone has impressive calculat
ing power (6). Mathematical, scien
tific, statistical, financial, date, time 
and string functions are built right 
in. And because it's a full-featured 
relational database system, new data 
can be calculated and reported from 
multiple files. Cornerstone can also 
perform soprusticated data valida
tion-checking for minimum, maxi
mum, mandatory, unique or 
restricted values (7). 

Easy access for all. 
Cornerstone's power is designed to 
be easily accessible. On-line support, 
including menus and a Help key, 
allow even unsoprusticated users to 
handle complex jobs. Experienced 
users can rude the menus entirely. 

What's more , Cornerstone's 
exclusive Options key (8) 
always shows you what 
can be entered next
even if it's a restricted 
data value from a related 
field . 

You can also use Cor
nerstone with other 
software and hardware 
(9). For example, you 
can easily convert files 

Cornerstone. 

from 1-2-3 ~ PFS~ dBASE~ II and 
word processors (ASCII) directly 

into Cornerstone. And you 
can convert Cornerstone 
files to a wide variety of 
file formats, including 
Mailmerge," DIF, 1-2-3, 
SDF and ASCII. You can 
even download data from 

most IBM~ mainframe databases, 
using Micro/Answer" for Corner

. stone. 
Cornerstone is a different kind 

of database system. Created by a 
company committed to eliminating 
the barriers between computers and 
people. It's now available for the IBM 
PC, PC XT; PC AT" and compati
bles, and soon for the Tandy~ 1000, 
1200 HD and 2000. Suggested retail 
price $495. 

Send for your free 
demo disk. 

To fully appreciate how different 
Cornerstone really is, you have to 
try it yourself. For a free demo 
disk and brochure, ca11617-574-0644, 
or write to Infocom, Inc., Dept. D., 
125 CambridgePark Drive, 
Cambridge, MA 02140. Or see your 

~::fe~nfocom InPlOCOII\" 

The sophisticated database system for the non-programmer. 
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MICROSOFT PRESS PETER NORTON 
A N UNBEATABLE COMBINATION 
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THE IBM PC 

Finally ... a comprehen

sive reference guide rich with 

resource information on the 

Guide to the IBM PC is 

ultimate guide tei program-

It's a gold mine of insights, 

technical data, and 

~pl""""""5 the architectural simi-

you're an experienced 

portable, effective professional 

applications. 

By Peter Norton, recognized 

authority on IBM technology, 

creator of the acclaimed Norton 

Utilities, and noted architect of 

the now-famous philosophy of 

simple, clean programming. 

$19.95 Available now wherever 

books and software are sold. 



Zoomracks 

Z oomracks from Ouick
View Systems is an 

organizational framework for 
creating database, text. and 
appointment applications. It 
uses a series of fi les that is 
similar to a time-card rack. 
'TYpical racks can contain 
cards with appointments, 
notes, names and addresses, 
or sales orders. The format 
of individual cards is user
specifiable: 25 starter for
mats are supplied. 

Both data cards and racks 
are displayed with Zoom
racks' Smart Zooms, This 
feature differs from windows 
in that it compresses the 
information within a card. 
thereby providing both the 
essential information and 
the overall picture associ
ated with the data card. You 
can tailor Smart Zooms' dis
play to provide an overview 
of several data racks. a 
close-up of an isolated data 
rack. or a view of a single 
card from a particular data 
rack. 

With Zoom racks. you can 
copy and move fields, cards. 
and text into different fields. 
cards. and racks. You can' 
define. alter. and store card
rack templates. and you can 
browse through or jump 
among data racks. Other 
features include macro in
structions. utilities to convert 
dBASE II files. a simple 
WordStar-like text editor. 
and data storage in an 
ASCII-/MS-DOS-file format 
for conversion to other data 
formats. 

W·H·A·T'S N·E·W 

A working overview of Zoomracks with three data racks. Displayed are 
quotes. memos. and help information ill compressed data mode. 

A view of a Zoomracks data card. removed from the rack and expanded 
into full text. 

A name. appointment , and tickler file produced with Zoom racks. 

Zoom racks can display up 
to eight racks on screen. It 
can accommodate 31 fields/ 
cards with 80 characters per 
line. 250 lines per field. and 
20.000 cards per rack. 
Zoom racks supports display 
sizes ranging from 25 
characters by 6 lines to up 
to 80 characters by 25 lines. 
It runs on 256K-byte IBM 
Personal Computers. 

A prerelease. copy
protected version of Zoom
racks is 559.95 : an unpro
tected version is 579.95 . 
Purchase of the prerelease 
package entitles you to a 
free upgrade to the final 
version. which is due to ship 
in November: your name in 
the users manual if you are 
the first to suggest an im
provement; and a six-month. 
money-back guarantee. Con
tact OuickView Systems. 
Suite 404 . 146 Main St.. Los 
Altos. CA 94022. (800) 
443 -01 00. ext. 341. 

Modem with Voice 
Detection 

X ecom's MOSART is a 
300iI 200-bps modem 

with voice detection. 
MOSART. which is housed in 
a 40-pin package. comes 
with all necessary support 
circuitry. It requires only the 
appropriate telephone jack. 
software, and 2 square 
inches of the IBM PC's 
motherboard. Speech-syn
thesis capabilities are 
optional. 

The basic system. the 
model XEI201. provides full 

(continued) 
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Bell 103i212A (i.e .. 300- and 
1200-bps) compatibility. It 
automatica lly detects normal 
speech and drops its carrier 
signal during voice conversa
tion. MOSART can also 
decode telephone touch
tone signals. 

The model XEI203 ex
tends these features with 
circuitry to generate speech. 

To familiarize designers 
with the features of 
MOSART. Xecom offers 
evaluation kits for use with 
an IBM Pc. Each evaluation 
kit includes a half-size IBM 
PC expansion card with 
telephone and headphone 
jacks. a headset. and a flop
py disk with evaluation soft
ware and Xecom's XENIAL 
communications software. 

The XEI2 51 evaluation kit. 
with the XEI201 MOSART. is 
ava ilable for $399: the 
XE I253 kit includes the 
XE I203 MOSART for $449. 
In 100-piece quantities. the 
XE I201 alone will cost $199. 
while the XE 1203 will be 
5249. Contact Xecom Inc .. 
374 1llrquoise St.. Milpitas. 
CA 95035. (408) 943-0313 
Inquiry 600. 

Tektronix AI Systems 

T he Tektronix Informa
tion Display Group has 

introduced two artificial-in
telligence systems that run 
Smalltalk-80: the models 
4405 and 4406. In a related 
development. Tektronix an
nounced a price reduction 
for its 4404 artificial-intelli
gence system. The new price 
for the 4404 is $11.950. a 
$3000 cut. 

In addition to Smalltalk-80. 
both the 4405 and 4406 
come with a UNIX-like 
operating system and a C 
compiler. Each machine is 
equipped with an RS-232C 
interface. a Centronics-type 
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WHAT'S NEW 

Tne Tektronix 4406. 

parallel printer port. a key
board. a mouse. and ANSI 
X3.64 terminal-emulation 
mode. 

The 4406 is based on 
Motorola's 68020 micropro
cessor. which. in turn. is 
augmented by a 68881 
floating-point coprocessor. 
Its standard 19-inch. 60-Hz 
display screen offers a 1280-
by 1024-pixel resolution. 
The 4406 also gives you 2 
megabytes of dynamic RAM 
(expandable to 4 mega
bytes) with which to work. 
Other features include a 
32-megabyte virtual-memory 
address space. a 5 !!.i -inch 
floppy-disk drive. and a 
90-megabyte hard-disk drive. 

The 4405 has a 13-inch. 
60-Hz display screen. The 
monitor's 640- by 480-pixel 
display area serves as a win
dow onto the system's 1024-
by 1024-pixel addressable 
bit map. Smooth panning 
across the bit map is pro
vided by the three-button 
mouse. Additional equip
ment includes I megabyte 
of dynamic RAM (expand
able to 4 megabytes). 8 
megabytes of virtual-mem
ory address space. a f1oppy
disk drive. and a 45-mega
byte hard-disk drive. 

Tek Common LISP. Franz 
LISP. MProlog. a UNIX 
library. and an EMACS 
editor are optional. Tek 
Common LISP is reported to 

be a full implementation of 
Guy Steele's Common LISP 
standard. It is licensed for 
56000. Such hardware op
tions as increased hard-disk 
storage. streaming-tape 
backup. and Ethernet 
capabilities are offered. 

Prices for the Tek 4406 
begin at $23.950. The 4405 
starts at $14.950. Write on 
company letterhead to 
Tektronix Inc .. POB 1700. 
Beaverton. OR 97075. 
Inquiry 601. 

MIDI Magic, Music 
Disks 

Q -R-S Music Rolls. a 
company that has been 

producing piano rolls for 
player pianos for more than 
80 years. has introduced a 
line of musical hardware 
and software for Com
modore computers. 

MIDI Magic is a one-way 
MIDI interface that lets you 
connect Commodore's 64 or 
128 computer to MIDI-based 
musical synthesizers. in
cluding the Casio Cl-IOI. It 
plugs directly into the Com
modore's user port and into 
the MIDI input socket. A 

demonstration disk with six 
songs is supplied. 

Q-R-S Music Rolls also of
fers a collection of music on 
floppy disks. Many perfor
mances feature contem
porary musicians and sound 
quality reminiscent of that 
achieved by player pianos. 
The collection includes 
selections from such artists 
as Gershwin. Joplin. and 
Liberace. These composi
tions can be played back on 
the synthesizer in any com
bination of electronic voices. 
Each floppy disk features six 
songs. 

MIDI Magic costs $49.95. 
Q-R-S Music Disks are 
$19.95 each. Contact Q-R-S 
Music Rolls Inc.. 1026 
Niagara St.. Buffalo. NY . 
14213. (716) 885-4600. 
Inquiry 602 . 

Color Display 
Adapter 

S ubLogic recently intro
duced a high-resolution 

color-display adapter card 
for the IBM Personal Com
puter. The card has a resolu
tion of 640 by 400 pixels by 

. 16 colors. You can select 
from a palette of 4096 
colors. 

An on-board custom 
microprocessor can draw an 
average of 70.000 line vec
tors per second. Software 
support includes an alpha
numeric device driver. a 
primitives library with 
source code. high-level 
language interfaces. diag
nostic utilities. and demon
stration programs. The 
board will cost approxi
mately $2500 to $3000. 

Contact SubLogic Corp .. 
713 Edgebrook Dr" POB 
4019. Champaign. IL 61820. 
(217) 359-8482. 
Inquiry 603. 

(continued) 
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INFOWORID'S SOFTWARE PRODUcr OF THE YEAR 

Borland's SideKick™ Will Clear 
Your Desk In 30 Minutes And 

Increase Your Productivity By 50% 
SideKick is a combination of seven desktop accessories, which makes SideYJck the 
single most effective business tool. Just a keystroke suspends your application 
program, giving you a window into SideKick. Another keystroke brings 

you back to where you were. Instantly. It's that easy. 

A FIILL-SCREEN WOROSTAW
M

- \ 

LIKE EOITOR 
You may jot down notes and 
edit files up to 25 pages long. 

AN ASCII TABLE 
for easy reference. 

AN AIITOOIALER ~ 
for all your phone calls. 
It will look up and dial 
telephone numbers for you. 
(A modem is required to use 
this function.) 

A PHONE OIRECTORY-2::..,PP~~~"
for your names, 
addresses and 
telephone numbers. 
Finding a name or a 
number becomes 
a snap. 

THE CRITICS' CHOICE 
"SIDEKICK deserves a place in every PC. " 
6Iny Illy. PC WEEK 

"Ij you use a PC, get SIDEKICK You 'U soon 
become dependent on it. " JITIY P",rllllle, BYTE 

"SIDEKICK is Iry jar the best we've seen. It is also 
the least expensive. " RM M,IIifI,'I. ENTREPRENEUR 
"In a simple, beautijul implementation oj 
WordStar'r block copy commands. SiDEKICK 
can transport an or any part oj the display 
screen (even an area overlaid Iry the notepad 
display) 10 the notepad." 
C"".", PIIZoI_. PC MAW/NE 

I BORlAnD 
INTERNATIONAL 

4585 Scotts Valley Drive, Scotts Valley CA 95066 
~one (408) 438-8400 Thlex 172373 

Copyright 1985 Borland International BI-1008A 
SkkKjdc i. a Irademark of Borland Intemallooat, Inc. 
IBM III!d PC·1XlS are regIoIered tmdemarIcs oflnlcmallonaJ 

Machines Corp. 
Is a trademark of Popular COmputing, Inc, a subsidiary 

'.""'"'II1lWlIOllUJ .... lnc. 
lQdeniark oft.jlc:opru lnI~aI Corp. 

.r'j;;rld·Users. lnqqiry 39 for DEALERS ONLY. 

A MONTHLY CALENOAR 

f functional from year 

. 

1901 through year 2099. 

. A OATEBOOK 
···· ·'· .. ~mind you of 

important meetings 
and appointments. 

A FIILL-FEATIIREO 
CAL CIILA TOR 

ideal for business use. 
It also performs decimal 

to hexadecimal to 
binary conversions. 

COPY-PROTECTED 

$54.95 
NOT COPY-PROTECTED 

$84.95 

3 tor the dealer 
. . e Call (800) 556-2

28 
A 800) 742-1133 

tt r dealers natlonw1d ' 11 (800) 255-8008• C ( 
Available at be ~ r by Credit Card ca ur 

nearest you. To o~ e Software txorTYAo T If 
IBM®PC . . 

. ompatib/es. 
and true c nt the Best. 

Yes. I wa e SideKiCk! 
please send m 

Prolecled $54.95 ) 
Copy- $330 lax per copy 

(CA res. add . at $54.95 
Quantity:-

PCjr requireS tecled version 
not COpy-pro 

. . elude shipping to 
These p~,.ces ~~'/Oreign orders 
aU US cllleS. duet ordered. 
add $10 per pro Prolecled $84.95 

Nol COPY- $5 10 laX per cOpy) 
(CA res. add . at $84.95 ____ 

Quanllty. - Name: 

. __ ' Sh .pp;ngAddress:--CA6%lax) ~r 
Amount: ( ko rat! Check . 

ISA MC Ban =----------= Paymenl : V l 
. Dale·_:......-- CiIY: __ 

~~~ . W 
C . , I I \ \.-LJ Slal.:--

dll ' ~ . Telephone:--------
Car ~ . . dd 60/0 sales tax . 5'5 

Borland. California res,~~~~~ ~n a US banI< 
NOT be accepted by ble in US dollars 

h se Orders WILL t by banI< draft, paya 
COD's and p~rcd~ $10 and make pay men 
Outside USA. a 



SAM 3001 AT 

T he SAM 3001 AT is 
compatible with IBM's 

PC AT microcomputer. This 
machine. built around the 
80286 microprocessor. 
comes with 640.K bytes of 
on-board RAM. a graphics 
card. a parallel port. two 
RS-232C serial ports. and a 
socket for the 80287 mathe
matics coprocessor. The 
graphics card is compatible 
with Hercules-type graphics 
applications. and user 
memory is expandable to 
up to 16 megabytes. A 
l.2-megabyte floppy disk 
and a 20-megabyte hard 
disk store your data. 

PC-DOS 3.0. CW-BASIC. 
MS-DOS 3.1. and XENIX are 
supported. Available options 
include fixed-disk storage of 
up to 80 megabytes and 
14-inch color or amber mon
itors. Multiuser capabilities 
and multifunction boards 
are planned for future 
release. 

The SAM 3001 AT is man
ufactured by Samsung Semi
conductor '!elecommunica
tions Co. Ltd. of Korea and 
distributed in the United 
States by Hi'!ech Interna
tional. System pricing begins 
at $4395. The color monitor 
is $375. and the amber dis
play is $ 170. The MS-DOS 
operating system is $50 per 
copy. and each copy of CW
BASIC is $150. Contact 
HiTech International Inc .. 
1180-M Miraloma Way. Sun
nyvale. CA 94086. (408) 
738-0601. 

Robotic Kit 

Robotic Computing Kit 
for the Apple II series 

and Commodore's VIC-20 
and 64 computers is avail
able from fischertechnik. 
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WHAT'S NEW 

The SAM 3001 AT 

With this kit. you can build 
small. stationary robots that 
perform a variety of tasks. 
such as plotting computa
tions. sorting objects of dif
ferent lengths. and solving 
the Towers of Hanoi puzzle. 

The Robotic Computing Kit 
comes with two motors. two 
gears. an electromagnet. two 
potentiometers. lamps. and 
push buttons. Its computer 
interface module includes 
output connections. digital 
input!. analog inputs. and 
software. 

The Robotic Computing Kit 
system sells for $ 199. in
cluding the computer inter
face. Contact fischer 
America Inc .. 175 Route 46 
W. Fairfield. NJ 07006. (201) 
227-9283. 
Inquiry 604. 

Biometal 

T oki Corporation's Bio
metal is a metallic alloy 

that changes its shape when 
a small electrical current is 
run through it. This titanium
nickel alloy can be shaped 
as a coil that will contract 
when current is applied. just 
li ke animal muscle tissue. 

Toki will begin selling coils 
of Biometal in September 
for $8.99 per 8-inch length. 
A small robot arm that uses 
the alloy as an actuator is 
also available for about 
$ 150. including controller 
box. Contact lbki Corp .. 850 
South West '!emple. Salt 
Lake City. UT 84101. (801) 
532-5430. In Japan. Toki 
Corp .. Number II -II. Ebisu
nishi 2-chome. Shibuya-ku. 
Tokyo 150: tel: 03-461-1961: 
Telex: 02425204 TOKION J. 
Inquiry 605 . 

The System/36 PC 

I BM has announced a 
desktop version of its 

System/36 minicomputer 
with a list price of less than 
$6000. 

The System/36 Pc. which 
is about the same size as 
the IBM PC system unit. re
quires an IBM Pc. PC XT. or 
PC AT as its console and 
communications server. 

You can connect three 
workstations to the Sys
tem/36 PC in addition to the 
IBM Pc. Optionally. you can 
link a pair of workstations 
and a system printer to the 
System/36 Pc. The console 
PC can function as a work
station. Each workstation 
can execute System/36- and 
IBM PC-based applications 
concurrently. 

The System/36 PC hard
ware comprises 256K bytes 
of memory. a 40-megabyte 
hard-disk drive. and a 1.2-
megabyte 5 Y.; -inch floppy
disk drive. A second 40-
megabyte hard disk can be 
added. and memory can be 
increased to 512 K bytes. 

IBM says that the Sys
tem/36 PC is object-code
compatible with its two 
8-inch-disk-based versions of 
the System/36. IBM plans to 
transfer software for these 
machines to the smaller for
mat for the System/36 Pc. 

The System/36 has a list 
price of $5995. Its op~ating 
system is $995. It will be 
sold through selected retail 
stores. The IBM PC requires 
a special adapter card and 
software. For the name of 
your nearest dealer. call 
(800) 447-4700: in Alaska 
and Hawaii. call (800) 
447-0890. 
Inquiry 606. 

(continued) 



ATTENTION gDEKICK US'ENS: SUPERKEY IS 
SIDEKICK'S BEST COMPANION. GET SUPERKEY TODAY! 

Borland's SuperKeyTM 
lets one powerful keystroke do 
the work of hundreds and helps 
keep your confidential files ... 

confidential! 
SUPERKEY TURNS 1,000 INTO 11 Yes, SuperKey can 
record lengthy keystroke sequences and play them 
back at the touch of a single key. Instantly. like 
Magic. Say, for example, you want to add a column 
of figures in 1-2-3. Without SuperKey you'd have 
to type seven keystrokes just to get started. 
["shift-@-s-u-m-shift-("l. With SuperKey you 
can turn those 7 keystrokes into 1. 

SUPERKEY HELPS PROTECT YOUR 
CAPITAL INVESTMENT. SuperKey, at 
your convenience, will make 
your screen go blank after a 
predetermined time of 
screen/keyboard inactivity, 
You've paid hard-earned 
money for your Pc. SuperKey 
will protect your monitor's 
precious phosphor ... and 
your investment. This feature 
alone justifies your SuperKey 
purchase! 

THE CRITICS' CHOICE 
"While most people only talk about low-cost 
pet¥maI computer soJtware, Borland bas been 
doing something about it And Borland provides 
good technical support as part oj the price. " 
JIM. M,tt", , hili FrtI."",. ~ """""'" 
"What I think the computer industry is headed 
Jor: weIl,documented, standard, plenty oj good 
Jeatures, and a reasonableprice." 
." ,.,,.,, .. BYTE 

I BORlAnD 
INTERNATIONAL 

458S Scous _ DrIve, Scous _ CA 9S066 
Pbone (.) 43H4OO 'Mex 172m 

SUPERKEY KEEPS YOUR 'CONFIDENTIAL' FILES . . . 
CDNFIDENTIALI Time after time you've experi
enced it: anyone can walk up to your PC, and read 

your confidential files (tax returns, business 
plans"customer lists, personal letters ... ). With 
SuperKey you can encrypt any file, even while 
running another program. As long as you keep 

the password secret, only YOU can decode 
your file. SuperKey implements the 

"' U.S. government Data Encryption 
Standard (DES) . 

SUPER KEY PROTECTS YOUR 
WORK FROM INTRUDERS 
WHILE YOU TAKE A BREAK. 
Now you can lock your 

keyboard at any time. Prevent 
anyone from changing hours 

of work. Type in your secret 
password and everything comes 

back to life ... just as you left it. 



Conquest ' PC Thrbo 

T he Conquest PC Thrbo 
is a single-board com

puter that's compatible with 
the IBM PC 

It comes with a switch
selectable 4,77-/8-MHz 
system clock, 256K bytes of 
memory, a keyboard, single 
serial and parallel ports, and 
five expansion slots, RAM 
memory is expandable to I 
megabyte without using an 
expansion slot. It also has a 
floppy-disk controller and 
video-adapter card built in, 

1Win slim-line 360K-byte 
floppy-disk drives serve as 
your mass-storage devices, 
Optionally, the Conquest PC 
Thrbo can be outfitted with 
half-height 10-, 20-, or 40-
megabyte hard-disk subsys
tems, Half-height streaming
tape backups are also 
ava ilable, 

The Conquest PC Thrbo 
supports PC-DOS, MS-DOS, 
CP/M-86, Concurrent CP/M, 
and such applications pro
grams as LDtus 1-2-3, 
VisiCalc. dBASE III. and 
Multiplan, 

With the dual floppy disks 
and power supply, the Con
quest PC Thrbo begins at 
51695 , Contact Microshop 
Computer Products, Unit K, 
2640 Walnut Ave" Thstin, CA 
92680, (714) 838-7530, 
Inquiry 607. 

Video Digitizer and 
BASIC Enhancement 
for Commodore 

C ardco has introduced a 
pa ir of products for the 

Commodore 64 : Digi-Cam, a 
video digitizer, and S'more 
BASIC an enhancement to 
Commodore BASIC 

The Digi-Cam system in
cludes a Panasonic mono-
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Tlie Conquest PC Thrbo. 

Tlie Executive Partner lias a 640- by 400-pixel gas-plasma display. 

chrome video camera, a 
digitizer, software, and 
necessary cabling. It takes 3 
seconds to produce a 320-
by 200-pixel screen image in 
five shades of gray. Images 

can be stored on disk, trans
mitted over a modem, and 
printed, The software lets 

you manipulate the digitized 
image, 

Digi-Cam is 5249, 
S'more (Super Memory 

Optimized RAM/ROM Ex
pansion) BASIC gives you 
more than 60 new or en
hanced BASIC commands 
and functions, including 
automatic line numbering, a 
program renumbering facil
ity, and an undo command, 
This $69.95 cartridge lets 
you use more than 60K 
bytes of RAM for BASIC 
programming, as opposed 
to the Commodore's usual 
38K-byte limitation. A com
panion BASIC compiler will 
be available next month for 
$39.95 . 

Contact Cardco Inc" 300 
South Topeka, Wichita, KS 
67202, (316) 267-3807 , 
Inquiry 608. 

Executive Partner 

P anasonic's Executive 
Partner is an IBM PC

compatible portable com
puter equipped with a 640-
by 400-pixel gas-plasma 
display. It uses the 8086-2 
microprocessor, which 
features selectable clock 
speeds, 256K bytes of RAM 
(expandable to 640K bytes) , 
two 5 ~-inch floppy-disk 
drives, an internal clock/ 
calendar, and a built-in 
thermal-transfer printer. 

The Executive Partner's 
keyboard is attached, A 
single 5 !4-inch (i.e" IBM PC 
XT-Iength) expansion slot 
and an external bus port are 
standard, The Executive 
Partner measures 5 by 16 by 
21 inches, weighs 28 
pounds, and is AC-powered, 

The Executive Partner is 
$2595, which includes MS
DOS and BASIC Contact 
Panasonic Industrial Co" 
One Panasonic Way, Secau
cus, NJ 07094 , (201) 
348-7183, 
Inquiry 609. 

(continued on page 380) 



PC WEEK'S PRODUcr OF THE YEAR 
PC MAGAZINE'S AWARD FOR TECHNICAL EXCEllENCE 

Borland Introduces 
the Laws of TURBO DYNAMICS™ 
Laws That Work Like Magic, Whether considering 
technological excellence, or innovation in 
areas such as pricing, 
not copy-protection, 
licensing agreements, 
site licenses, 60 day 
money-back guarantee 
-Borland is clearly 
recognized as the 
software industry 
leader. The follOWing 
three laws of " lUrbo 
DynamicS' ™ exemplify 
our pledge for excellence. 

2NDLA~ 
NOT COPY-PROTECTED 

SOFfWARE AND 
REASONABLE UCENSlNG 

AGREEMENTS. 

We will always offer not 
copy-protected versions of our 
software. Also, our licensing 
agreement is now so simple 
that even a child can under-
stand it 

15) LAVV~ 
SPEED, POWER 

AND PRICE. 

Borland products are known 
to be fast, powerful and to 
deliver an incredible price per
formance ratio. We only believe 
in absolutely superb software 
at rock bottom prices. 

Turbo Dynamics Applies to Turbo Pascal. 
Borland's Pascal family of products is growing 
~ - by leaps and bounds. 

3RD LAVV;' 
60 DAY MONEY-BACK 

GUARANTEE: 

You can now join 
hundreds of thou

sands of users 
and enter the 

world of Thrbo 
This third law is actually a 
first in the industry! We are so 
sure that you will love our ' 
software that all of our pro
ducts now come backed with 
a 60 day money-back 
guarantee. No questions asked. 

Pascal program
ming. And 

remember, all 
three laws of 

Thrbo Dynamics 
apply to all Borland products. 

TURBO PASCAL™ $69,95 TURBO GRAPHIX TOOLBOX™ $54,95 TURBO TUTOR™ $34,95 
ThIl industry slBndani. With more Ulan 350,<XXl 
users worldwide 'furbo Pascal is the indus
try's de facto standard. Thrbo Pascal is 

r .. = '=':--:=J praised by more engineers, hobbyiSts, 
l l:O.:""iii~" srudents and professional programmers 

than any other development environment 
in the history of microcomputing. And yet, 
1urbo Pascal is simple and fun to use. Free 

spreadsheet included on every Thmo disk with ready-to
compile source code. Options: We offer the exciting Binary 
Coded Decimal (BCD) option for your business applicatiOns as 
well as an 8087 option for your number-crunching applica
tions at a very low charge. Please refer to the coupon. 
PortBblllty. Turbo Pascal is available today for most computers 
running PC-DOS, MS-DOS, CP/M-SO or CP!M-86. JBff 
OuntsmBnn, PC Magazln.: "In its simplicity it achieves an 
elegance tllat no other language compiler has ever displayed." 

TURBO DATABASE TOOLBOX™ $54,95 
Th. Turbo O,lBb", Toolbox 18th. perfect 
cDmpl.m.ntto Turbo PISCII. It contains a 
complete lihrary of Pascal procedures that 

1I!!.!l!!!~-=a allows you to sort and search your data 
and build powerful applications. It's 
another Borland set of tools that will give 
the beginning programmer the expert's 
edge. 6et IlBrtBd rlghl.way: frBl dBllb"., 

Included on every Toolbox disk is the source code to a working 
data base which demonstrates how powerful and easy to use 
our search system, Thrbo-Access, really is. Modify it to suit 
your individual needs or jllSt compile it and run. Rsm.mber, 
/10 rDlIm .. / 

I DBORlAnD 
D) INTERNATIONAL 

4585 Scotts \iller Drive, Scotts \iller CA 95066 
Phone (408) 438-8400 Telex 172373 

Copyright 1985 Borland International 81-1011 
'I\ubo PIs<aI, 'I\ubo Oalabase Toolbox. Thrbo GmpIJix Toolbox, Thrbo 'III1or IU)d 
Thrbo Il)nImks areltadtmarks of BorWId In1eltlal!0IlaI, Ine 

High "solul/on monochrome gflphlc8 for 
IheIBMPC. 
The Thrbo Graphix Toolbox will give even 
a beginning programmer ule expert's 
edge. It 's a complete library of Pascal 
procedures and functions. Tools that will 
allow you to draw and hatch pie charts, 
bar charts, Circles, rectangles and a full 

range of geometric shapes. Pmcedures that will save and 
restore graphic images to and from disk. And much, much, 
more. You may incorporate part or all of these tools in your 
programs and yet we won't charge you any royalties. Best of 
all, these functions and procedures come complete with 
commented source code on disk ready to compile. ....... SSS ~ 

DeSCribe YOUI 
CarefuUy system! 

computer 

. aM _ 16bil S.DOS 
M,ne '~ . - peDOS - ~P/M 86 
, Use. ::. CP~M 80 el;;;;del is: 
My colTlPu!e's narn 

The dIsk SIZ I" OS" 
03,/,00 05 /. 

inquiry 42 for End-Users. Inquiry 43 for DEALERS ONLY. 

From slsrt to finish in 300 psgss. Thmo 
1utor is for everyone from novice to expert. 
Even if you've never programmed before 
Thrbo Thtor will get you started right away. 
A must. You'll fmd the source code for all 
the examples in the book on the accompany
ing disk ready to compile. Thrbo Thtor 
might be the only reference on Pascal and 
programming you'll ever need. 



IBM's 
best efforts are 
now going into 

Macintosh. 
Macintosh and IBM PC 

software. Compatible at last, 
thanks to MacCharlie, a rather 
innovative coprocessing system. 

IBM PC and Macintosh data files to 
be exchanged. Talk about flexibility. 

now allows Macintosh to perform 
virtually any networking an IBM 
PC can perform. Even to the extent 
of tying in with IBM mainframes. 

And imagine the consequences. 
Nearly 10,000 IBM PC software 

programs designed for general 
business and specific applications 
in real estate, insurance, law, 
medicine, banking, etcetera, can 
now join.forces with Macintosh's 
own popular programs. 

And, the myriad of IBM PC
compatible software adopts 
Macintosh's many beloved 
features, including desktop 
utilities such as the clipboard and 
the calculator. 

In addition, MacCharlie allows 

But the good news gets better. 
You see, MacCharlie delivers 

hardware compatibility, as well. 
. For example, IBM letter-quality 

printers can be easily used 
with Macintosh. 

furthermore, 
MacCharlie 

The Macintosh keyboard slides 
right into MacCharlie's keyboard. 
About as easy as slipping a letter 
in an envelope. 

Macilllosh sets snugly 
beside MacCharlie, on 
a custom· fit pedestal. 

In other words, your 
networking capability goes beyond 
the Apple family. 

Once you plug in MacCharlie' s 
power and keyboard cords, 
you're ready to enjoy a very 
happy marriage. 



How does it happen? As easily 
as slipping on penny loafers. 

[n mere moments, MacCharlie 
combines the best features of the 
world's premier personal 
computers. 

And despite the fact that it 
turns one computer into two, 

'. 

MacCharlie adds but a handful of 
square inches to Macintosh's 
physique. 

[n short, one of life's most 
perplexing decisions-whether to 
buy a Macintosh or an IBM PC
can now be made with the 
greatest of ease. 

Ask for MacCharlie at your local 
computer store. Suggested retail 
price for the 256K single disk drive 
model is only $ll95, and just $1B95 
for the 640K dual disk drive version. 

For more information, call 
Operator 14 toll-free, 1-800-531-
0600. (In Utah, call B01-531-06oo.) 

MacCharl ie offers 2,(>1< RAM. with optional upgrade to 640K HAM: 3(>OKB disk drive, and optional second disk drive. 

THE BEST OF B011l WORLDS. 
MacCharlie is a product of Dayna Communications, 

50 S. Main, Salt Lake City, Ulah 84144 
Inquiry 95 

Apple l~ a tradrmark of Apple Computer, Inc. MadnlOsh Is a trademark licensed to Apple Computer, Inc. IBM 
is a registered trademark of ImcmalionaJ BUsiness Machines Corporation. 



The Everex Hard Disk/Backup Systems Are Your 
Expansion Systems too ... with little additional cost . 

More Room To Expand, Not More Money 
Think about Off-loading expansion boards 
from your PC or XT to an External Hard 
Disk/Backup System. Everex provides a 
complete line to choose from ... 
• Full - size system with eight expansion 

slots and room to add up to four hard disk/ 
backup systems. 

• Half-size system with four expansion 
slots and space for two hard disk/backup 
systems. 

• Slimline system, only 2112 inches high with 
three full-size, one half-size expansion 
slots and room for two hard disk/backup 
systems. 

• All Expansion systems are available with 
any combination of Everex hard disk drives 
and backup systems. 

Unique Features 
• One shielded round cable (as IBM) instead 

of flat ribbon cables. 

Replace the clumsy fl at ribbon cable 
with Everex's shielded, round cable. 
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• Advanced design eliminates "wait states" 
for faster data transmission. 

• Compatible with more controllers than 
other systems. 

Visit your local Everex dealer today and ask 
to see Everex Hard Disk/Backup Systems 
in action. For the name of your nearest 
Everex dealer, please call (415) 498-1111 , 
47777 Warm Springs Blvd., Fremont, 
CA 94539. Dealer Hotline (800) 821 -0806. 
In CA (800) 821 - 0807 

Imagineering Ultimo, Australia TLX: 74349 IMAGIN AA 
Microage Distribution Ltd. London, England TLX: 681 3241 
WONGSG 
Feeder Paris, France TLX: 4413241 FEEDER 
Automated Office Systems Hout Bay, South Africa 2721-70-8091 
Survex, 1027 Speers Road, Oakvi ll e, Ontario Canada L6L-2X5. 
416-842-6093 
Pride Computers, 102-8167 Main Street, Vancouver, 
British Columbia, V5X 3L2. 604-321-5690 

18M, PC, Xl and AT are registered trademarks of International Business 
Machines Corporation. 

Inqu iry 113 



BEGINNING 
MICRO-PROLOG 
J. R. Ennals 
Harper & Row 
New York: 1984 
196 pages, $15 .95 

MICRO-PROLOG: 
PROGRAMMING 
IN LOGIC 
K. L. Clark 
and F. G. McCabe 
Prentice-Hall 
Englewood Cliffs, NJ: 1984 
416 pages, $18.95 

A SOFTWARE LAW 
PRIMER 
Frederic W. Neitzke 
Van Nostrand Reinhold 
New York: 1984 
157 pages, $24.95 

EXTRATERRESTRIALS
SCIENCE AND ALIEN 
INTELLIGENCE 
Edward Regis, editor 
Cambridge University 
Press 
New York: 1985 
286 pages, $39.50 

B·O·O·K 

BEGINNING MICRO-PROLOG 
Reviewed by Ramachandran Bharath 

I f you're seeking a lucid introduction to the Prolog lan
guage and its growing importance, or if you're inter

ested in the role of computers in education, I recommend 
you read Beginning Micro-Prolog by J. R. Ennals. For people 
interested in extensive programming, this book could 
serve as a good lead-in to Clark and McCabe's text micro
PROWG Ireviewed nextl or Clocksin and Mellish's Program
ming in Prolog (New York: Springer-Verlag, 1982), although 
the latter uses a different version of the language. Ennals 
also covers Prolog's background in relation to fifth
generation knowledge information processing systems. 

This book is partly a report from a project entitled Logic 

ILWSfRATED BY IVAN CHERMAYEFF 

as a Computer Language 
for Children, in progress at 
London's Imperial College 
of Science and 'Technology. 
The rest of the book is a 
tutorial introduction to the 
micro-PROLOG version of 
Prolog used in that project. 

Ennals begins with a 
quick introduction to logic 
programming and what 
makes Prolog, the first 
Widely used language 
based on the concept of 
logic programming, differ
ent from "classical" lan
guages. He explains that in 
conventional programming 
languages the focus is on 
designing a step-by-step 
procedure that consists of 
commands that match the 
step-by-step operation of 
the hardware operations. 
This is why these languages 
are sometimes referred to 
as procedural or imperative 
languages. But the concept 
of programming in logic 
emphasizes declarations or 
assertions of the relation
ships between, and the 
rules applicable to, the 

various objects or entities involved in the problem. The 
task of deriving the necessary results is left to the 
computer. 

Because of this fundamentally different approach to 
what constitutes a program, Prolog makes a programmer 
be concerned with specifying logical relationships rather 
than designing procedures. In other words, a Prolog pro
gram is a description or declaration of the problem, and 
the Prolog interpreter undertakes the task of developing 
the solution procedure. Ennals provides simple examples 
to illustrate these ideas. Using these concepts as a start
ing point. he argues that a language like Prolog is more 
suitable than procedural languages for human beings 
since it emphasizes specification as the human's share of 

(continued) 

AUGUST 1985 • BY T E 49 



Inquiry 348 

5%" DISKETTES 
MD-1 Sngl. Sided ObI. Density . $12.50 cellopak of ten 

Imin_ Qtv-1S pkgs.l 
$14.50 box of ten 

MD-2 ObI. Sided ObI. Density . _ $17.50 cellopak of ten 
Imin. Qtv 15 pkgs.l 
$19.50 box of ten. 

MD-2HD High Density . _ _ $59.50 box of ten 

MD·1 196 TPIJ SS Quad _ _ . $22.50 box of ten 

MD·2 196 TPII OS Quad . _. . . . $28.50 box of ten 

5W' MICRO FLOPPY DISKS 
MF-1 SS Quad _ 

MF· 2 OS Quad . 

Single Sided .. 
Double Sided . 

__ . $26.50 box of ten 

. . . . _. $59.50 box of ten 

8" DISKETTES 
_ . $25.95 box of ten 

.... $28.95 box of ten 

TERMS: 
Visa/Mastercard 

-C.O_O.- Prepaid_ 
Allow 10 days for 
personal/ Company 
(he(k to (lear. Add 

$3.00 Shipping. 
C.O.D. add $2.00_ 

Texas reSidents add 
5.125% sales tax_ 

III ViSA I 
Call for other 

Maxell Products 

1·800·527-1814 
lin Texas 1-512·682·77741 

P.O. Box 3424-Edinburg, Texas 78540·3424 

data 
systems 

THE QUALITY GOES IN BEFORE THE NAME GOES ON 

PROFIT FROM ZENITH DATA SYSTEMS Z-lS0 PC 
DESKTOP OR Z·160 PC PORTABLE IBM COMPATIBLES! 

OWN TOTAL PERFORMANCE . .. , .. , .. 
.............. ... BETTER THAN AN XT! 

ZENITH DATA SYSTEMS Z-lSO 
PC DESKTOP SYSTEM 

.4 Open Expansion Slots. Full Color*, 
Green*, or Amber Video • Clearly 
Labe led, Easy· lo·Use Keyboard • 
Excellent Price/Performance Ratio • 
Zenith Total Service & Support! 
·Z·150 PC ONLY - MONITOR NOT INCLUDED 

2 DRIVES, 320K RAM, GAME, SERIAL & 
2 PARALLEL PORTS, CLOCK·CALENDAR 
WITH BATTERY BACK-UP, FREE 
SOFTWARE TO INCLUDE MS-DOS, RAM· 
DISK, PRINT SPOOLER, MS-WORD, 
MS·MULTIPLAN $1,749 
640K RAM OPTION $99 
2 FLOPPY & 10Mb DRIVES $2,325 
2 FLOPPY & 20Mb DRIVES $2,559 
y, HT 10Mb TAPE $675 .. - ..... 

~------_~. __ TM 

(800) 528-3138 

50 BY T E • AUGUST 1985 

ZENITH DATA SYSTEMS Z-l60 
PC PORT ABLE SYSTEM 

SAME AS Zl50PC W j 2 DRVS. 
640K RAM, S, P, MS·DOS, WORD 
AND MULTI-PLAN SOFTWARE $2,195 
Wj 2 FLOPPY & 10Mb DRIVES $2,795 

• SEE PAGE 407 
FOR MONITORS 
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the labor, with procedural details being the computer's 
share. 

Ennals mentions that the project at Imperial College 
shares the educational philosophy Seymour Papert dis
cusses in Mindstorms: Children, Computers, and Powerful Ideas 
(New York: Basic Books, 1980), although the project uses 
Prolog and not Logo. Indeed, even as I read Beginning Micro
Prolog I found it almost as enchanting as Papert's classic 
because the same concerns come through-for instance, 
finding ways to use computers as instruments to promote 
human worth and development rather than making them 
tools that limit people. 

The core of the book is in the third chapter, a descrip
tion of teaching materials used for educating children be
tween the ages of 8 and 13. Guidance notes for teachers 
are also included. This part of the book is valuable to 
anyone interested in learning the general principles of Pro
log. Even if you have no access to the micro-PROLDG inter
preter that runs on MS-DOS and CP/M systems, reading 
this chapter and trying the examples (for which solutions 
are proVided at the back of the book) should help you 
get a working knowledge of how to program in this lan
guage. Even though the syntax of micro-PROLDG is slightly ' 
different from the version in Clocksin and Mellish's book, 
which is more or less the standard, the differences are 
not great. A person who has learned the basics of the lan
guage from micro-PROLOG could adjust easily. 

Particularly interesting is Ennals's presentation of the 
principles of list processing. He provides specific examples 
of how writing programs and querying databases are 
made easier by having data in the form of lists rather than 
in individual items. A representative example is a set of 
geographical data in the form of a list: 

( (city country) location (latitude longitude) ) 

Ennals shows how list-processing functions for extracting 
parts of a list or sublists make it convenient to formulate 
simple Prolog programs for answering questions like 
Which cities are east of London? Is there any city east of 
Moscow? and so on. 

Next. Ennals covers the wide range of subjects for which 
Prolog would be appropriate as a teaching medium, such 
as languages, science, historical simulation, and informa
tion retrieval. 

In a chapter entitled "Prolog for Greater Things," Ennals 
discusses a variety of issues. In particular, he emphasizes 
the suitability of a Prolog-type language for designing ex
pert systems. He quotes the view of the Japanese Fifth 
Generation Project that "Prolog seems to be the best 
suited as the starting point for knowledge information pro
cessing." You can see the rationale behind this view when 
you look at what underlies successful expert systems, such 
as those for medical diagnosis or geological prospecting. 
Essentially, the expert system mirrors the working of the 
human expert by embodying "if .. . then" rules that 
deduce actions to be taken or diagnoses to be made. 

(continued) 



Tear off our entry form and get in on the •• 
Mark Williams $75,000 Lets C'" Giveaway today! •• 

Of course, we'd never suggest ripping off anything other than our entry fOnTI. But ~ 
we are giving you a chance to get something for nothing. And that something is Lets c.'" • ~ 
At last, for MS-DOS users, theres a full-function C compiler thats fully affordable. • ~ Mark 

How affordable? \\ell, its actually free if you're one of 1,000 names ~ Williams 
drawn in the Lets C Giveaway. And its only $75 if you're not. Either way, that's ~ Lets C 
extremely affordable. ~ Giveaway 
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Why a giveaway? Because we know nothing will ~ Win a free Lets C: 
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~d nothing will get it into more hands faster than giving ~ 
rt~ ~ 

So how about it? Rip us off for a free Lets C. Or, ~ 
if you're tom between winning and waiting, don't ~ 
wait. Call Mark Williams at this special order .~ 
taking number: 1-800-692-1700. ~ 
Lets C features: ~ 
Runs under MS·DOS 2.0 or greater· Full Kernighan & Ritchie C • Complete .~ NAME 
libraries ' Recent extensions to C • Linker, assembler' Small memory 
model · Floating point· csd, C Source Debugger option. Full screen . ===::-------------------
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What a performance! 
Seven new data acquisition 
and control boards for 
your IBM Pc."" 

Encore! 
Encore! 

Data 
has done it again. 
first two analog and 
digital 110 boards for 
IBM personal com
put~rs received rave 
reVIews. 

So we extended 
our product line to seven 
... starting at $295 for quan
tity purchasers. 

While most of the 
personal computer world 
focused on home and office apI)l1catlc.ns, 
we lifted the curtain on two other key 
areas. Laboratory data acquisition and 
industrial control. 

Now, no matter what you need for 
your IBM PC, we have it. Each board 
is a complete data acquisition and 
control system. With AJD, DIA, 
digital VO, and'a programmable 
clock. You simply choose the 
board offering the speed and 
resolution you need most. Just 
plug it into your PC's backplane 
and it's showtime. 

With on-board intelligence, 
all seven are software compati-
ble and supported by Data luaplsaJd 'IlEmIOJAj paJ3 

Translation's PCLAB software package. 
Data Translation is playing the lead

ing role in personal computer data acqui
sition and control. Find out how we can 
help your performance today. 
VISA and MasterCard accepted. 
Call (617) 
481-3700 

295 (OEM) Low Cost 0T2808 10 16SE 3.3 8 2 10 1 6 yes 
495 16SE 

or 
895 General 012801 12 801 13.7 12 16 

Purpose 1 1 1095 High Speed 012801-A 27.5 33 
1970 High 012801 /5716 16 801 2.5 16 

Resolution 

1 1 
1095 Low Level 012805 12 13.7 
2070 Low Level, 012805/5716 16 2.5 

High 
Resolution 

1695 Simultaneous 012818 12 4 27.5 33 
SIH 

NOTES, I . PCIAB sohware supporls all models. 
1. Programmable gain is slandard for all DT1801 and OT1805 models. 
3. Screw terminal and signa l cond itioning panels available!Of connect ion of alil/O signals. 

DATA TRANSLATION 
Wotld Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro. MA 0l752(617) 481-3700 Tlx 951646. 
European Headquarters: Data Translation, Ltd ., 13 The Business Cen tre. Molly Millafs Lane. Wokingham 
Berks. RG 11 2QZ. England Tlx , 851849862 (ND. 
In Canada: (416) 625· 1907. IBM PC is a registered trademark of IB M. 
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These are usually referred to as "production rules:' Since 
a Prolog program consists of logical specifications or rules, 
the translation of rules developed for expert systems into 
the form of a Prolog program is straightforward. While it 
is true that an expert-system program could be written 
in a conventional procedural/imperative language, its 
modification to embody new knowledge and rules would 
be an involved process. In Prolog or LISP, however, such 
modifications are natural. Prolog would help free users 
from worrying about the procedures for solVing problem? 
and allow them to concentrate on analyzing and specify
ing problems. 

Ennals's concluding claim is that teaching Prolog would 
have multiple advantages and a significance much beyond 
that of teaching computer programming. Ennals's state
ment that by learning Prolog "children are being prepared 
for the world of the I990s" seems to me a persuasive 
argument. 

The subjects dealt with in this book are important and 
interesting for general readers as well as for those who 
specifically want to learn more about Prolog. I did not 
notice any misprints or errors in the body of the book. 
On checking a fair sample of the solut ions to problems, 
I noticed only one minor error (the solution to problem 
12 on page 45), but this would not mislead you. 

Ramachandran Bharath is a professor in the Department of Manage
ment, Marketing, and Computer Information Systems at Northern 
Michigan University (Marquette, MI 49855). His book Introduc
tion to Programming in Prolog is scheduled for publication this 
year. 

MICRO-PROllG: PROGRAMMING IN llGIC 
Reviewed by Margaret M . Sklar 

Prolog is a relatively new language, both chronolog
ically and conceptually. K. L. Clark and F G. McCabe, 

authors of micro-PROLOG: Programming in l.iJgic, and B. D. 
Steele designed micro-PROllG for microcomputers. The 
authors' claim that micro-PROllG contains all of the 
significant features of mainframe Prolog seems well 
founded. It's a very sophisticated system, allowing the user 
to perform functions as simple as presenting queries 
about an ex istent (user-created) database and other func
tions as complex as creating expert systems that can 
answer queries about the database and provide explana
tions as to why or why not a particular answer (or query) 
is appropriate. 

The book micro-PROLOG is essential for people who use 
the micro-PROllG interpreter. The reference manual ac
companying the micro-PROllG 3.1 disk includes an ex
cellent description of the system, utility modules, and 
other considerations for programmers (including how to 
add assembly-language subroutines to Prolog programs), 
but the manual recommends that the user work through 

[continued) 



IMPORTANf Poe. 

Now you can 
buy a full p'ower 

mainframe 
Artificial 

Intelligence 
language for 
yourIBM~ 

cOlIlpatible 
personal 

computer 
~ough a major breakthrough in the 
.J.~~velopment of Artificial Intelligence 

applications. a unique version of Prolog is 
now available for your personal computer. 
It is called MPROLOG P-SOO. 
MPROLOG P-SOO is an extended. 
programmer-friendly edition of Prolog -- the 
com'puter language selected as the basis for 
the Japanese Fifth Generation Computer 
Systems Project. 
MPROLOG has been specially designed for: 

• Software developers 
• AI innovators 
• Expert systems researchers and 

developers 
• Corporations seeking a competitive edge 

How MPROLOG 
Programming Works 

MPROLOG P-500 Offers 
Seven Key Features 
• Easy to learn. 
• Flexible enough to let you tailor your 

expert systems. 
• Supported by Logic Lab, a powerful, 

interactive programming development 
environment to maximize convenience 
and productivity. 

• DeSigned for the modular development of 
AI applications to reduce their complexity 
and to enable a programming team to 
concurrently develop applications. 

• Machine independent . Any application 
written in MPROLOG on one machine can 
be transferred to or run on any other 
machine with a run-time implementation 
of MPROLOG. 

• A full-featured implementation of 
PROLOG. It contains over 200 built-in 
predicates including DEC-IO 
compatibilities 

• Built to offer performance, productivity 
and portability 

MPROLOG P-500 on your IBM® PC or 
compatible system lets you take the identical, 
unaltered MPROLOG application code 
running under PC DOS and run it under : 
IBM® VM/CMS; IBM® MVS/TSO; DEC 
VAXNMS"" ; DEC VAX""/UNIX@; M68000 
UNIX; and TEKTRONIX 4404 UNIFLEX 
and other AI work stations. 
For further details call the numbers below, or 
complete and mail this coupon today. 

LOGICWARE 
Los Angeles • Toronto • Atlanta • Boston 
Call our Micro Division at 

1-617-547-2393 or 
1-416-665-0022 (In Canada) 

An MPROLOG program consists of FACTS 
and RULES expressed in a natural way. The 
inference mechanism for answering questions 
or arriving at conclusions based on FACTS 
and RULES is built into the language. This 
language allows you to write powerful 
software fas ter and easier than with 
traditional algorithmic languages . 

r------------------------------------

MPROLOG extends your computer's ability 
from its current tasks of processing and 
manipulating data to reasoning tasks that are 
based on the knowledge you provide it . 

" ... if programmed with the 
statements 'Boston is the capital of 
Massachusetts' and 'All capitals 
are cities', the system could deduce 
that' Boston is a city'. As 
witnessed by the actual notation 
for the first statement -- (capital 
of/Boston Massachusetts) - the 
language is declarative and easy 
to learn ." 
-- High Technology, 
December 1984' 
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Find Out More about MPROLOCJ P-500 
For free information, complete and mail this coupon to: Logicware Inc., Suite 3000 

5000 Birch Street The West Tower 
Newport Beach, CA 92660 

o Yes, Please send me more information on MPROLOG P-500. 

Name: ______________________________________________________________ __ 

Title: _____________ _ Company: ___________ ~ 

Address: _________ ___ __________________ _ 

State/Prov.: __________________________________ _ 
Zipl 
Postal Code ______ _ 

Computer Operating System: ___________________ _ Version It : ____________ _ 

Manufacturer's Make & Model: _________________ _ Memory: _____________ _ 
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• " . " . 
120 ns $ 3.95 120 ns $ 5.95 

41256 256K x 1 6264LP 8K x8 
$ 3.15 150 ns $ 4.95 150 ns 

120 ns $ 0.75 120 ns $ 2.15 
6116P 2Kx8 

4164 64Kx 1 150 ns $ 0.65 150 ns $ 1.95 

200 ns $ 0.65 200 ns $ 3.95 
5514 1K x4 ... 300 ns $ 3.25 

27256 32Kx8 250 ns $ 8.00 :'1' 

27128 16K x8 250 ns $ 3.95 7201 $ 7.25 8253-5 $ 3.75 

27C64 8Kx8 200 ns $ 7.75 765A $ 7.25 8255A-5 $ 3.75 

200 ns $ 3.10 8085A $ 3.95 8748 $ 9.00 

2764 8Kx8 250 ns $ 2.25 8088 $ 8.75 8749HD $12.00 

450 ns $ 2.25 8155 $ 3.25 8755A $16.75 

200 ns $ 2.95 8251A $ 3.50 
• For more parts nol 

2732A 4Kx8 
isled here. Please call 

$ 2.50 • SPECIAL ITEMS 250 ns 

2732 4K x8 450 ns $ 3.25 8087-2 $105.00 

2532 4Kx8 450 ns $ 4.95 8087-3 $105.00 

2716 2Kx8 450 ns $ 2.65 80287-3 $195.00 .. • : , .... 
"Made in Japan. high quality product with one year warrantee. 

SX-100 cps PRINTER $189.00 

SX-130 cps PRINTER (IBM Compatible) $199.00 

SFK-201B KEYBOARD (IBM Compatlble"Capacity Type) $119.00 

l.e.EXPRESS 
15358 Va lley Boulevard, City of Industry, CA 91746 

Phone: 818-369-2688 (Mon-Fri" 8-5) 

ORDER TOLL FREE 
800-892-8889 • 800-882-8181 

EXCEPT FROM CALIFORNIA CALIFORNIA RESIDENTS ONLY 

Call for current prices &. volume discounts. Prices are subjec t \0 change. 
TERMS: Min imum order $10.00. California residen ts must add 6.5% sales la x. 

Sh ipp ing &. Handling: UPS Ground 53.00, UPS Ai r 55.00 (under 1 lb.) 

ALL MERCHANDISE IS 100% GUARANTEED. 

From the leaders in logic ... 

Unbeatable Tools for Artificial Intelligence 
and Expert Systems 
NEW LPA micro-PROLOG-Professional for the IBM PC & AT. 
Fully integrated with the MS DOS 2 environment and using all the 
memory available. It has it's own window handling primitives and 
Wordstar-like screen editor. 

Launch Price - US $395.00 

NEW LPA MacPROLOG for the Apple 512k Macintosh. It is an 
incremental compiler system completely integrated with the 
Macintosh environment. Launch Price - US $450.00 

A seminar led by Professor Robert Kowalski is planned for 
December 1985. Please enquire for full details. 
For information contact-
NORTH AMERICA REST OF mE VVOALD 

P .. Programming Logic Systems Inc. ~Logic Programming Associates Ltd .. Dept BYI3 
_ 3 t Crescent Olive. Mi~ord. D d Studio 4, The Royal VlCtoriai Patriotic Building. 

CT 06460, U.S.A. TrtrOty Road, London SWtB 3SX. Englard. 
Tel: (203) 877 7988 Tel: 01-874 0350 

Dealer enquiries welcome. 
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Clark and McCabe's book to learn the language_ 
The book claims to be a "self-instruction tutorial on logic 

programming using micro-PROLOG (version 3.1 or later) 
for someone unfamiliar with Prolog logic programming:' 
The overall style and method of presentation are con
ducive to learning on your own. but the authors assume ' 
a certain degree of sophistication on the part of the reader. 
This book is indeed suitable for a reader unfamiliar with 
Prolog, but it is doubtful that a reader with little program
ming, mathematics, or linguistics background could easily 
follow much beyond the basic concepts presented in part 
I. Nonetheless, it is a fast-paced introduction to what com
puting can and should be like. 

"Basic Concepts" introduces the foundations of Prolog: 
setting up a database of facts, formulating queries in the 
database, formulating rules (or conditional facts), arith
metic, and the key concepts of recursion and lists. Prolog 
is based on the concept of relations. A relation. mathe
matically speaking, is a set of "tuples," the individual 
elements of which come from different domains but are 
connected via some property. 

The reader is led stepwise through key concepts by ex
amples and exercises. The authors develop a "family" 
database with the relations father-of. mother-of. male, and 
female. They then discuss retrieving information from the 
database. Arithmetic operations (SUM, TIMES, LESS, and 
INT) are also considered relations by micro-PROLOG. 
Rules can be derived from relations to build still other rela
tions. For example. parent-of can be derived from the rela
tions father-of and mother-of. grandparent-of from parent
of. difference from SUM, etc. Clark and McCabe present 
these concepts thoroughly. They offer numerous examples 
and exercises to help solidify the learning process. Exer
cise sets are related to the text material. but each set of 
exercises leads the reader to discover more than just what 
was presented in the text. A reader seriously interested 
in mastering micro-PROLOG should work through all of 
the exercises in the book. 

LISTS 
The concept of list processing, which is central in artificial
intelligence research, is the main topic of "Logic Program
ming Using micro-PROLOG" in the second part. An interac
tive approach. where the user can input data to the pro
gram, is discussed along with functions. sorts. and more 
complex forms of conditions_ The authors also discuss 
concatenation of lists and parsing. 

The material just mentioned covers Prolog for the casual 
reader: the rest of part II is for the reader with some 
degree of sophistication. This is where the thrill of Prolog 
begins. Metaconditions, meta programs, tail-recursive defi
nitions, and user-created modules let you experience the 
full power of Prolog and, indeed, add to the built-in power 
of the micro-PROLOG supervisor. Again, the concepts are 
presented via numerous examples and exercises, but now 
they are of a more theoretical nature. 

(continued) 



MS-DOS, PC-DOS, CP/M-86, XENIX, 
8086/80x86 ROM 

Manx Aztec C86 
';4 complier that has many strengths . .. quite valuable 
for serious work" 
Computer Language review, February 1985 

Great Code: Manx Aztec CB6 generates fast executing 
compact code. The benchmark results below are from a 
study conducted by Manx. The Dhrystone benchmark 
(CACM 10/84 27:10 p1018) measures performance for a 
systems software instruction mix. The results are with· 
out register variables. With register variables, Manx, 
Microsoft, and Mark Williams run proportionately faster, 
Lattice and Computer Innovations show no improve· 
ment. 

Execution Code Compile! 
Time Size Link Time 

Dhrystone Benchmark 
Manx Aztec CB6 3.3 34 secs 5,760 93 secs 
Microsoft C 3.0 34 sees 7,146 119 secs 
Optimized CB6 2.20J 53 secs ll,009 172 secs 
Mark Williams 2.0 56 sees 12,980 113 secs 
Lattice 2.14 89 sees 20,404 117 secs 

Great Features: Manx Aztec C86 is bundled with a powerful 
amy of well documented productivity tools, library routines 
and features. 

Symbolic Debugger 
LN86 Overlay Linker 
Librarian 
Profiler 

Optimized C compiler 
AS86 Macro Assembler 
80186/80286 Support 
8087/80287 Sensing Lib 
Extensive UNIX Library 
Large Memory Model 

DOS, Screen, & Graphics Lib 
Intel Object Option 

Z (vi) Source Editor -c CPIM·86 Library -c 
INTEL HEX Utility ·c ROM Support Package -c 

Library Source Code -c 
MAKE, D1FF, and GREP·c 
One year of updates ·c 

Mixed memory models ·c 
Source Debugger ·c 
CPIM·86 Library ·c 

Manx offers two commercial development systems, 
Aztec CB6·c and Aztec C86·d. Items marked ·c are 
special features of the Aztec CB6·c system. 

Aztec C86-c Commercial System 
Aztec C86-d Developer's System 
Aztec C86-p Personal System 
Aztec C86-a Apprentice System 

5499 
5299 
5199 
549 

All systems are upgradable by paying the difference 
In price plus 510. 

Third Party Software: There are a number of high qual· 
ity support packages for Manx Aztec C86 for screen 
management, graphies, database management, and soft· 
ware development. 

C-tree 5395 Greenleaf 5185 
PHACf 5250 PC-lint 598 
HAW 5250 Amber Windows 559 
PRE-C 5395 Windows for C 5195 
C-terp 5300 FirSfime 5295 
WindScreen 5149 C Util Lib 5185 
SunScreen 599 Plink-86 5395 
PANEL 5295 

MACINTOSH, AMIGA, XENIX, 
CP/M-68K, 68k ROM 

Manx Aztec C68k 
"Library handling is very fle.\ible .. . documentation is 
e.~cellent . .. the shell a pleasure to work ill . .. blows 
away the competition for pure compile speed . . an e.~. 

cellent effort." 
Computer Language review, April 1985 

Aztec C68k is the most widely used commercial C com· 
piler for the Macintosh. Its quality, performance, and 
completeness place Manx Aztec C68k in a position be· 
yond comparison. It is available in several upgradable 
versions. 

Optimized C 
Macro Assembler 
Overlay Linker 
Resource Compiler 
Debuggers 
Librarian 
Source Editor 
MacRam Disk ·c 
Library Source ·c 

Creates Clickable Applications 
Mouse Enhanced SHELL 
Easy Access to Mac Tholbox 
UNIX Library Functions 
Thrminal Emulator (Source) 
Clear Detailed Documentation 
C·Stuff Library 
UniThols (vi,make,diff,grep) ·c 
One Year of Updates ·c 

Items marked ·c are available only in the Manx Aztec 
CB6-c system. Other features are in both the Aztec C86·d 
and Aztec CB6·c systems. 

Aztec C68k-c Commercial System 
Aztec C68d-d Developer's System 
Aztec C68k-p Personal System 
C-tree database (source) 
AMlGA, CP/M-68k, 68k UNIX 

Apple II, Commodore, 
65xx, 65C02 ROM 

Manx Aztec C65 

5499 
5299 
5199 
5399 

call 

"The AZTEC C system is olle of the fillest software 
packages I have seen" 
NIBBLE review, July 1984 

A vast amount of business, consumer, and educational 
software is implemented in Manx Aztec C65. The quality 
and comprehensiveness of this system is competitive 
with 16 bit C systems. The system includes a full optim· 
ized C compiler, 6502 assembler, linkage editor, UNIX 
library, screen and graphics libraries, shell, and much 
more. The Apple II version runs under DOS 3.3, and 
ProDOS, Cross versions are available. 

The Aztec C65·cI128 Commodore system runs under 
the CI28 CP/M environment and generates programs for 
the C64, Cl28, and CPIM environments. Call for prices 
and availability of Apprentice, Personal and Developer 
versions for the Commodore 64 and 128 machines. 

Aztec C65-c ProDOS & DOS 3.3 5399 
Aztec C65-d Apple DOS 3.3 5199 
Aztec C65-p Apple Personal system 599 
Aztec C65-a for learning C 549 
Aztec C65-c/128 C64, C128, CP/M 5399 

Distribution of Manx Aztec C 

In the USA, Manx Software Systems is the sole and ex· 
c1usive distributor of Aztec C. Any telephone or mail 
order sales other than through Manx are unauthorized. 

Cross Compilers 
Cross Development programs are edited, compiled, and 
linked on one machine (the HOST) and transferred to an· 
other machine (the TARGET) for execution. This meth· 
od is useful where the target machine is slower or more 
limited than the HOST, Manx cross compilers are used 
heavily in consumer software development (games), 
scientific, industrial, research, and educational 

. environments. 

HOSTS: VAX UNIX ($3000), PDP·II UNIX ($2000), MS· 
DOS ($750), CP/M ($750), MACINTOSH ($750), 
CP/M·6Bk ($750), XENIX ($750). 

TARGETS: MS· DOS, CP/M·86, Macintosh, CP/M·6Bk, 
CP/M·BO, TRS·80 3 & 4, Apple II, Commodore C64, 
80B6/80xB6 ROM, 6Bxxx ROM, 80BO/8085/Z80 ROM, 
65xx ROM. 

The first TARGET is included in the price the HOST 
system. Additional TARGETS are $300 to $500 (non 
VAX) or $1000 (VAX). 

Call Manx for information on cross development to the 
6BOOO, 65B16, Amiga, Cl2B, CP/M·68K, VRTX, and 
others. 

CP/M, Radio Shack, 
8080/8085/Z80 ROM 
Manx Aztec crr 
"I've had a lot of ex perience with different C compilers, 
but the Aztec C80 Compiler and Professional Develop· 
ment System is tlle best I've seen:' BO·Micro. December, 
1984, John B. Harrelllll 

Aztec C \I-c (CP/M & ROM) 
Aztec C \I·d (CP/M) 
C-tree database (source) 
Aztec CBO-c (TRS-80 3 & 4) 
Aztec CBO·d (TRS·80 3 & 4) 

How 10 Become an Aztec C User 

$349 
$199 
$399 
$299 
$199 

Th become an Aztec C user call1·BOO·221·0440 or call 
I ·BOO·B32·9273 (BOO·TEC WARE). In NJ or outside the 
USA call 201·530·7997. Orders can also be telexed to 
4995812. 

Payment can be by check, COD, American Express, 
VISA, Master Card, or Net 30 to qualified customers. 

Orders can also be mailed to Manx Software Systems, 
Box 55, Shrewsbury, NJ 07701. 

How 10 Get More Information 

10 get more information on Manx Aztec C and related 
products, call 1·800·221·0440, or 201·530·7997, or write 
to Manx Software Systems, 

30 Day Guarantee 
Any Manx Aztec C·c or Manx Aztec C·d develop· 

ment system can be returned within 30 days for a refund 
if it fails to meet your needs. The only restrictions are 
that the original purchase must be directly from Manx, 
shipped within the USA, and the package must be in reo 
salable condition. Returned items must be received by 
Manx within 30 days. A small restocking fee may be reo 
quired. 
Discounts 

There are special discounts available to professors, 
students, and consultants. A discount is also available on 
a "trade in" basis for users of Lattice C, CI·CB6, Mark 
Williams C, Wizard C, Digital Research C, and Microsoft 
C. Call for information. 



ORDERS~LY1-800~41-81~ 1.800.241.814' 

Locally or across the nation, 
you're only a phone call away 
from the best advice, informa
tion, sales and service for all 
your computer needs. 

At Micro Mart. A name you 
can trust. 

We're proud to offer the 
widest range of computer 
products anywhere. At very 
competitive prices. With inno
vative financing options like 
the Micro Mart Blue Chip 
Credit Card. 

When we say a product is 
available today, we mean today. 
Our Micro-to-Mainframe inven
tory system keeps our products 
current. And our customers 
satisfied. We deliver quickly 
because we're geared to ship 
hundreds of products daily to 
customers all over the world. 

But we don't stop there. 
Micro Mart offers a compre

hensive range of Technical 
Support and Customer Service 
after-the-sale. We're on-site 
with hundreds of service loca
tions nationwide. And our 
National Service Center is 
one of the fastest depot 
services in the USA. 

Call Micro Mart today. You'll 
meet people who back up 
price, availability and service 
with performance. You can 
count on it. 

COMPUTERS 
AT&T Color and Mono Systems 
in stock Start at $2195 
COMPUTER SPECIAL OF 
THE MONTH Call for details!_ 
NETWORKINGI 
PROTOCOL 
CONVERSION 
SNA & BISYNC 3780, 5251. 
Mod 11 & 12, 3274, 3278 __ 
PC TURBO 186 by ORCHID, 
80186 coprocessor board $599 
IRMA Complete line From $829 
PRINTERS & 
PLOTTERS 
We have thousands in stock. 
PRINTER SPECIAL OF THE 
MONTH Call for details! __ 
HOUSTON INSTRUMENTS 
Plotters and Digitizers in stock_ 

DOT MATRIX 
EPSON RX80/100, FX80 
Plus/100 Plus _____ _ 
EPSON LX80/100, LQ1500_ 
EPSON JX80 Color printer_ 
COM REX 420, Epson 
compatible, 400cps __ $1695 
OKIDATA 192 & 193, ML84, 
Pacemark 2410 ____ _ 
OKIDATA Color printers, 
complete line=-c-::-,-::-:----:-__ 
TOSHIBA P-351 & 1340 __ 
=:-:-::-::-:-:-=-:=New Low Prices! 
TEXAS INSTRUMENTS 855_ 

From $729 
---=-L-=E=TT=E=R=-=Q""'U:-::-ALITY 
NEC Spinwriters 2050, 3550, 
8850 New Low Prices! 
COMREX CR \I E, CR III & CR 
IV Start at $369 

We carry a full range of form 
handling options. 
FLOPPY DISK DRIVES 
TAN DON TM 100-2, DD/DS, 
360K $119 
1/2 HEIGHT Disk Drives from 
Shugart, Mitsubishi & TEAC. 
PC, XT & AT Compatible_$115 
SPECIAL! Two 1/2 Height 
Drives, "Y" cables & 
brackets. $219 
HARD DISCS 
Micro Mart carries many of the 
major brands. If you don't see 
it-ask for it. 
PEACHTREE TECHNOL
OGIES P-l0, 20, 30 & 50, int. & 
ext. for your PC, XT, AT, AT&T, 
COMPAQ & others From $695 
PEACHTREE TECHNOL
OGIES New 1/2 Height Tape 
and Winchester back-up 
system $13.95 
SYSGEN 10 & 20 Meg. 
w/streamer tape ____ _ 
_ ___ New Models-Call! 
SYSGEN Image & Quickfile, 
Streamer tape for XT/AT __ 
_______ New Price! 
BERNOULLI TECHNOLOGY 
Hard Disc Subsystems_$2595 
CHIPS 
We guarantee the lowest prices 
in chips. Call us! 
INTEL 8087, 80287, high speed 
cop roc. $125 
64K-256K RAMCHIPS __ 
___ Call for Market Price. 
128K Piggy-back chips for your 
AT __ Call for Market Price. 

YO 
MULTIFUNCTION 
BOARDS 
We have a complete line of 
Multifunction Boards compatible 
with the Portable, XT/AT & Jr. 
THE BOARD SPECIAL OF THE 
MONTH __ Call for details! 
SIX PAK 64-384K, multifunc._ 
MPII RAM boards for PC's & 
compatibles:-=---:----:-_--:-:,---_ 
I/O MINNIE I/O shortboard for 
Portable & AT _____ _ 
ADVANTAGE 128K-3Mb, expan-
sion for AT ______ _ 
QUADRAM QUADBOARD, 
64-384K, multifunc. __ $249 
TECMAR CAPTAIN, 0-384K, 
multifunc. $185 
TALLTREE J-RAM " ___ _ 
_____ New Low Price! 
STB RIO GRANDE & GRANDE 
BYTE, 128K AT expansion __ 
_______ From $259 
GRAPHIC CARDS 
PREVIEW Mono Graphics/ 
Hercules look-alike Call 
HERCULES Mono & Color 
Graphics cards 
_____ New Low Prices! 
TECMAR Graphics Master, HiRes 
Color & Mono supports Lotus_ 
_________ $449 
QUADRAM Quadcolor I & II color 
cards_:-::-,..,--,..,--____ _ 
PARADISE Multi-display or 
modular graphics cards_-,---_ 
_______ From $199 
STB Chauffeur & Colorific __ 

$189 & $289 
SIGMA Color 400 for PGS 
SR-12 New Low Price! 
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U I 
SOFTWARE 
SOFTWARE SPECIAL OF 
THE MONTH. Call for details! 

ACCOUNTING 
SORCIMIIUS Complete line 
including Windows-,-__ _ 
_---==:7::From $289/each 

SPREADSHEETS & 
INTEGRATED PACKAGES 

Call for unadvertised spread
sheet packages. 
MICROSOFT MultiPlan, 
wltemplates_--::::--:--::--__ 
SORCIM SuperCalc 3, verso 
2.0 New Low Price! 

ENHANCEMENTS & 
UTILITIES 

FOX & GELLER Complete line 
for dBase 111111, Rbase 4000_ 
NORTON Utilities 3.0 __ $69 
ROSESOFT ProKey 3.0_$89 
CENTRAL POINT SOFTWARE 
Copy II PC $35 
SOFTSTYLE Set FX + and 
Printworks, printer control __ 
SIDEWAYS Inverts printout_ 
BORLAND SideKick and 
SuperKey From $35 
LIVING VIDEO TEXT Think 
Tank $125 

COMPILERS & 
LANGUAGE TOOLS 

LATTICE C-Compilers_$299 
MICROSOFT Complete line_ 
BORLAND Turbo Pascal, Turbo 
Toolbox & more From $35/each 

GRAPHICS & CAD 
Micro Mart carries many of the 
major CAD packages. Call if 
you don't see it listed. 

Z-SOFT PC Paintbrush, mouse 
graphics $75 
DECISION RESOURCES 
ChartMaster Latest version $239 
MICROPRO ChartStar 
MICROSOFT Chart_-_--=-$1:-:6~9 

COMMUNICATIONS 
MICROSTUF Crosstalk XVI. 
Latest version $99 
HAYES Smartcom 1Ic=-::-=-:::---

WORD PROCESSORS 
MULTI MATE w/spelling 
checker & tutorial--,-_-::--_ 
-=-=-==-=-__ New Low Price! 
SAMNA+ 
MICROSO-=F=T...,.W:-:-o-rd-:-.-,N-:-e-w--

version=::-:-:--::----:_=-:--_ 
LlFETREE Volkswriter Deluxe_ 
=:-:-:-:----:::--:-,-_-,-_$169 
SSI WordPerfect, version 4.0_ 

$269 
::-:M::"CIC=-=R::"CO::"CP=-=R::"CO=-:-:W"7""o-rd":"::S=--ta-r-=p'-rofes-
sional series_New Low Price! 

OFFICE & PROJECT 
PLANNING 

HARVARD Total Project 
Manager $299 
SORCI MIl US Super Project_ 
MICROSOFT Project_$175 

DATA BASE MANAGERS 
Call for unadvertised Data 

Base Managers. 
MICRORIM 4000 or 5000, 
Report Writer & Clout_=-::----,. 
.,.,..,.,....",..,..--:=--:-~New Low Price! 
WARNER SOFTWARE The 
Desk Organizer $145 
MICROSTUF Infoscope_$149 
MODEMS 
HAYES Smartmodem 300, 1200, 
1200B & 2400. We have the 
best stock in the USA_Calli 
VEN-TEL 1200 Baud Half Card 
w/Crosstalk $419 
POPCOM Int. & ext. w/Voice 
& data _______ _ 
AST Reach Modems_-=-::---:
_Special Introductory Price! 
MISCELLANEOUS 
DYSAN Diskettes at the lowest 
price in the USA Calli 
MOUSE SYSTEMS PC Mouse, 
optical w/software $139 
MICROSOFT Mouse, bus or 
serial mechanical 
KEYTRONICS 51"":::51-:-&-=-=-51=5-=-2-
keyboards From $149 
KENSINGTON MICROWARE 
MasterPiece $199 
CURTIS Accessories, Pedestals, 
cables, etc. _____ _ 

HAYES Mach II & Mach III 
Joysticks $39/$45 
QUADRAM Microfazer print 
buffer 8-128K __ From $129 
TRIPPELITE ISOBAR surge 
protectors, 4 & 8 plug From $49 
POLAROID Palette __ $1345 
PTI Back-up power supplies_ 
____ New Low Prices! 
MONITORS AND CRT'S 
PGS Max12 (E), amber & mono 
..,....,....,--__ New Low Pricesl 
PGS HX-12 & SR-12, color 
RGB's __ New Low Prices! 
QUADRAM Quadchrome, 690 
dot RGB $429 
AMDEK Color 300, 500, 600, 
700, 710, 725 
AMDEK 300A/:-:3-:-:0:-:C0-=-G/C":"3-:10--:-A=== 
____ $129/$119/$165 

©1985 Micro Mart, Inc. 
Technology Corporate Campus 
3159 Campus Drive 
Norcross, Georgia 30011 

YOVR PERSONAL BLUE CHIP CARD 

MICRO . 
MAUlT 

1234 567 890 123 

THE COMPUTER TELEMARKET - ~-~.-.... ....-... -------~ --. -------- --- ----------- ~--_ .. - -- ----~ ............ --.-.-. ... -..-_._-----
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New64KSBC 
Only 

$375. /:,,;'[1'"" =... .. .... , ' 
::: . , .. :. ::..:... . .. .. .. . ... 
-". . .... 

c ... _____ ', _. _, - ,<- 4" x 6" 
• Requires no terminal. Includes 

Video Controller and CP/M® 2.2 
• Runs any size floppy drive 
• Substantial OEM Discounts Available 
Other models include Hard Disk 
Controller, CP/M® 3.0, 128K or 256K RAM, 
Time of Day Clock, E2PROM, Peripheral 
Expansion & RGB Color Video Display 
64K SBC inCludes: 
·6 MHzZ80B® 
• Video Controller 
• 2 Serial Ports 

• 1/0 Expansion 
• Source Code and 

Drivers included 
• CP/M®2.2 

• 4 Parallel Ports 
CP/M Iso registered trademark of Digital Research Inc . 
Z80B Iso registered trademark of Zilog Inc. 

Megatel Computer Technologies 
Head Office and Technical Support Center 
150 Turbine Drive, Weston, Ontario M9L 2S2 

Telephone: (416) 745·7214 Telex: 065·27453 MEGATEL TOR. 
U.S. Sales and Service Office 

2311 South Anthony, Fort Wayne IN 46805 
Telephone: (219) 745-0310 

rnegatel 

MultiGuard provides maximum protection for your PC soft
ware at a reasonable price. Ten disks or thousands-formatted 
or fully duplicated. Call today for complete information. 

DISK 
COPYING 

Whether you need 50 disks or thousands, we have years 
of experience in creating the highest quality copies. Reasonable 
prices-fast turnaround. Call today for our free booklet on 
software duplication and packaging. 

Call ALt iirst 
1-800-321-4668 

in Colorado (303) 234-0871 

ALF ALF Products • Denver , CO 
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Part III is short (26 pages) and technical. shOWing mainly 
how to translate the SIMPLE sentence syntax (SIMPLE is 
a special syntax of micro-PROLDG that allows for a more 
English-like expression of sentences) used throughout the 
book into standard Prolog syntax . Little is new here aside 
from terminology and notation. A few features of micro
PROLDG that need standard syntax are included. This 
standard syntax, inCidentally, is more like other versions 
of microcomputer Prolog. such as PROLDG-86. Someone 
familiar with SIMPLE Prolog would be able to use other 
versions of Prolog after mastering the concepts in this 
section. 

The last part. 'Applications of micro-PROLDG." is com
posed of four chapters written by guest authors to illus
trate applications of micro-PROLOG. One chapter. by 
F Kriwaczek, demonstrates an application of graph search
ing for project management. Kriwaczek develops a critical
path analysis program with explanations as to how Pro
log is especially suited for this type of analysis. 

The next chapter. entitled "micro-PROLDG of Expert Sys
tems:' was written by P. Hammond. It scans the develop
ment of a minicomputer expert system based on the 
medical system MYClN, with particular emphasis on how 
Prolog lends itself to this type of system. The most inter
esting concept in this chapter is found in the explanations 
of how the system. if asked to explain its conclusions, can 
trace its own logic and provide the how and why of a par
ticular conclusion. 

"The Logic of 'TWo-Person Games" by M. H. Van Emden 
and K. L. Clark is just good pure fun for anyone with a 
bias toward game theory. The authors provide an analysis 
of game trees and min-max principle, using Prolog rela
tions (user-defined) such as good-move-for-white and 
value-of-white-to-move to develop winning strategy. Their 
discussion of chess-playing programs is very informative. 

In the final chapter, "micro-PROLDG for Problem Solv
ing," R. A. Kowalski and M. J. Sergot tackle all-purpose 
problem solving. Alternative search strategies and loop
detection techniques are incorporated as well. The only 
disappointment in this chapter was that it ended. 

REQUIRED READING 
This book should be considered required reading for any
one interested in artificial intelligence. computer scien"ce. 
programming. or applied mathematics. Though learning 
the Prolog language is the main emphasis of the book, 
it is not really Simplified. 

In addition to examples and exercises mentioned earlier. 
"system notes" scattered throughout the text explain non
logic programming activities (such as starting up. inter
rupting a program run, executing a trace, and so on) that 
are not part of syntax but are certainly necessary if you 
are following along on a computer. Without a computer, 
you can still get a feel for programming in Prolog. The four 
applications chapters are excellently written and can help 
provide a feel for the full impact of this type of program-

[continued) 
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"Move over MultiMate, MicroPro's back on top:' 
- Business Software 

"The new package is packed with virtually dozens of 
features everybody wants ... Even in a dedicated machine, 
word processing has never been more plushly self con
tained and comprehensive:' 

- Personal Computing 

"Three early users of WordStar 2000 gave the program 
high marks for its overall design, mnemonic command set 
and intelligent use of function keys:' 

- ComputerWorld 

"I've become addicted to some of the features such as undo, 
windows, and automatic reformatting:' 

- Popular Computing 

"Include WordStar 2000 on your shopping list - it's com
petitive with anything now on the market:' 

- Computers and Electronics 

7 
• 

III 
MlcraPra. 
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"Switch boxes are sold by many 
suppliers, but by fllr the two best 

R i~fiP.l''''''''.'';:6-!''';:_'' 

••• 1 
• 
"The 2 Transfer 

Switch. Buy it before the nianu
facturer comes to his senses!" 

Joe Campbell, The flS.232 Solution 
Sybcx CompUler Books 

Now you can have ,..liable and affordable 
and unplugging cables. You can easily 
letter-quality printer, modem, terminal 
Transfer Switches includes one to fit 
look at these choices; then look 
any price! Then ask them for 
show )OU, call MFJ .. 

port expansion. Don't kCl'P plugging 
computer to your high-speed printer, 

peripheral device. MF)'s range of 
needs at a price you can afford. 

these prices. Compare others at 
reviews. When they won't 

When you need to switch between pe'''pJlterals ... or you need to have two 
computers sharing the same peripheral... Model 1240/$79.95 

Nc..-vcr unplug a cable again. Now, wilh the push of a button you can go from dot matrix to letter· 
quality printing, or go from your printer 
10 your modem. MF)'s Model 1240 
Transfer Switch features a built-in 
transmit / receive switch allowing you 
two-way information flow. LEOs moni
tor important data lines ~i1c a built-in 
surge protector guards them. The 1240 
also acts as a null modem. AJI this for 
jusl S79.9S.No wonder ilS MF)'s No.1 seller! 

When you need l·to·4 computers to share one periphersl or I·to" peripherals 
to share a common computer... Model U4~/$ 119.95 

The perfect office Transfer Switch. Don't buy multiple: printers 
or modems. Just buy MFJ's Model 1243. Then you can connect 

one or aU your computers to a single 
printer or modem. Or let your onc 
computer share up to Jour peri 
pherals. Think of the money you ' ll 

save. LEOs monitor important data lines while a built-in surge 
protector guards them. 1\vo-way communication is allowed with 
110 compUcated software 10 learn:just pllsb a butto,,/ 

Seven additional models to choose from . Each unit's casing 
is constructed from high-quality aluminum. Printl'd drruit boards 

assure maximum reliability by eliminating crosstalk, line interference and any need for wiring. 
All MFj switches have LFDs to monitor daUz lines and MOV surge protectors_ Enhance the 
investment you've already made in your computer by choosing from the finest line of Transfer 
Switches on the market, including MFj's IBM & Centronics Parallel Switcbes. 

You''Ve lot a lot of money tied up in your computer. no. 'I bloali,f 

Model 1107 8 sockelS, 
2 unswilchcd; $79.95 

Model 1108 7 sockets, 1 un~witchcd; 
wilh dropoUl rclay; $99.95 

Model 1109 is like 1107 bUI inlelligenl (swilch 
on the device that's plugged into the control sockcl 
and every lrung else comes on). $129.95 

TIu:re arc other RS-2J2 Switches, Power Centers, and Computer Peripheral Pro
ducts available fro m MFj. Call and talk with us about all your computing needs, and when 
you do, ask for out lates( catalog. Both the call and the catalog are free. 

1-800-647-1800 
Fo r tcchnicaJ/ repair info rmation, or in Mississippi , or outside the Continental Unill..-d Slates, 

please lelephone .. 

1-(601)~2~-58690rleIeX 5~-4S90 MFJSTKV 
All MFJ products come with a double guarantee we think is unmatched. Order from MFJ 

and try any product for 30 days. If it doesn't satisfy your needs, just rerum it fo r a Jull reJund, 
less shipping. If you keep it you can be assured of continued service with our One Year 
Unconditional Guarantee. 

C dl toll-free 1-800-647-1800 and charge the products you need to your VISA or Master
. Card, or send a check o r money order, plus S5.OO shipping, and our shipping tk"partmcnl will 

promptly have your computer peripheral on its way to you. 

MF.:J 
MFJ Enterprises Inc. 
921 Louisville Road 
Starkville, MS 39759 
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mingo While perhaps not a book for self-teaching. micro
PROWG is a standard model for textbooks on pro
gramming. 

Margaret M. Sklar is an instructor in computer information systems 
at Northern Michigan University (Marquette. MI 49855). Her 
specialty is computer languages. 

A SOFTWARE LAW PRIMER 
Reviewed by Mark J. Welch 

M any programmers know that a variety of legal ques
tions need to be addressed before they can sell a 

program. Foremost is protection of the software itself since 
the programmer's goal is usually profit. Other issues. in
cluding potential liability to customers, obligations to 
previous employers, and contract law are less apparent 
but require consideration. 

A Software law Primer packs much useful information into 
a short. readable volume. I ~xpected to find the usual 
analysis of methods of protecting software from being 
copied: copyrights. patents. trademarks. trade secrets. and 
licenses. Frederic W. Neitzke addresses each of these in 
brief detail and also deals with contracts. torts. and poten
tial problems between employees and employers. 

As explained in legal books and articles. protection for 
software is a fuzzy issue because laws covering patents. 
trademarks. copyrights. and trade secrets can all poten
tially protect software but not all at the same time, Neitzke 
suggests that while patents provide the strongest protec
tion if upheld. they are too costly and uncertain for most 
programs. He explains how copyright. trade-secret. and 
trademark laws may be applied. Another chapter covers 
what must be done to be certain that specific protection 
will apply. The problems of contract and tort law. each 
of which could create unexpected liabilities for a company 
selling software, are also addressed. 

In an industry with such a high turnover rate, employee/ 
employer concerns need clarification. Neitzke identifies 
problems that could arise when an employee leaves a 
company. including concerns over trade secrets. owner
ship of general programming methods and tools. and the 
legality of some contract restrictions. 

Throughout the book, Neitzke summarizes relevant 
cases and cautions that because the laws pertaining to 
software are still evolving. unexpected twists could occur. 
He suggests that a programmer consult a lawyer before 
considering selling software. . 

The only problem with this book is that only weeks need 
pass before it is out of date. The Betamax case (Sony V. 

Universal City Studios), which could have an effect on soft
ware publishing. was reversed by the Supreme Court short
ly after this book was published. Despite the changes in 
software law. Neitzke's book provides an excellent sum
mary of the issues confronting software entrepreneurs. 

(continued) 



lou DON'T 
NEED A COMPUTER 

mFIGUREOUT 
WHICH IS THE BEST 
WORD PROCESSOR. 

WORDSTAR" 
MultiMate'" Microsoft" Word Word Perfect ~ PLUS 

v.3.30 v.2 .0 v.4.0 v.1.01 

Easy-to-remember tI II Mnemonic Commands 

Onscreen Tutor .I .I II For Easy Learning 

Format Sheets For .I II Fast, Easy Documents 

"Undo" To Easily .I .I II Restore Text 

Built-in II Telecommunications 

Spelling Corrector" .I .I .I II 
Mail List Manager V 
Windows Onscreen .I II 

Math Buil t-in .I II 
Alphabetic And Num eric 
Sorting Within Document II 

"Macros" For Ileca lling Often 
Used Command Sequences .I .I II 
Supports Over 100 Printe rs V' 

Experience With Over 
1.3 Million Owners II 

1111 
MlcraPra® 

"Only with WordStar 2000 can correction be done while in editing mode; other programs cited req ui re exiting the program. For a com"lete comparison chart, write: MicroPro, 
Dept. 2000, 33 San Pablo Ave., San Rafael, CA 94903. Specifications are for the latest released versions of a ll products effective Apn11985_ MultiMate is a trademark of 
MultiMate Corp.; Microsoft is a registered trademark of Microsoft Corp.; WordSta r and MicroPro are tradema rks of MicroPro International. 
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TOTAL CONTROL 
with LMI FORTHTM 

For Programming Professionals: 
an expanding family of 
compatible, high-performance, 
Forth-S3 Standard compilers 
for microcomputers 

For Development: 
Interactive Forth-83 Interpreter ICompilers 
• 16-bit and 32-bit implementations 
• Full screen editor and assembler 
• Uses standard operating system files 
• 400 page manual written in plain English 
• Options include software floating point, arithmetic 

coprocessor support, symbolic debugger, native code 
compilers, and graphics support 

For Applications: Forth-83 Metacompiler 
• Unique table-driven mUlti-pass Forth compiler 
• Compiles compact ROMabie or disk-based applications 
• Excellent error handling 
• Produces headerless code, compiles from intermediate 

states, and performs conditional compilation 
• Cross-compiles to 8080, Z-80, 8086, 68000, and 6502 
• No license fee or royalty for compiled applications 

Support Services for registered users: 
• Technical Assistance Hotline 
• Periodic newsletters and low-cost updates 
• Bulletin Board System 

Call or write ;or detailed product Information 
and prices. Consulting and Educational Services 
available by special arrangement. 

lhJJ. · Laboratory Mlcrosystems Incorporated 
,. Post Office Box 10430, Marina del Rey, CA 90295 
"Phone credit card orders to: (213) 306-7412 

Overseas Distributors. 
Germany: Forth-Systeme Angelika Flesch, 0-7820 Titisee-Neustadt 
UK: System Science Ltd., London EC1A 9JX 
France: Micro-Sigma S.A.R.L. , 75008 Paris 
Japan: Southern Pacific Ltd ., Yokohama 220 
Australia: Wave-onic Associates, 61.07 Wilson , W.A. 
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Anyone hoping to make money from software should read 
A Software liiw Primer. 

Mark ). Welch is a staff writer for BYTE. He can be contacted at 
425 Battery St., San Francisco, CA 94111. 

EXTRATERRESTRIALS-SCIENCE AND ALIEN 
INTELLIGENCE 
Reviewed by lack D. Kirwan 

A collection of 16 essays written by "some of the most 
distinguished philosophers and scientists of our gen

eration:' Extraterrestrials-Science and Alien Intelligence is a stun
ning summation of scholarly arguments, pro and con, on 
the question of other intelligences in the universe. Given 
that none of the contributors has ever seen an extrater
restrial. much of the book is based on speculation and 
extrapolation. The essays range from logical and ingenious 
exercises in reasoning to rather subjective anthropomor
phism. 

The academic contributors to Extraterrestrials include 
philosophers, biologists, mathematicians, and physicists. 
Personalities range from the relatively unknown to Carl 
Sagan and Marvin Minsky. The book is divided into five 
categories that cover "Existence and Nature of Extrater
restrial" Intelligence:' "Extraterrestrial Epistemology," 
"Where Are They?" "Detectability and Decipherability:' 
and "Meaning and Consequences of Contact." The ques
tion of alien intelligence and existence is looked at from 
several vantage points. 

In terms of dazzling ideas per square inch, almost every 
page has something worth quoting. Some of the concepts 
function like delayed-action mines: They go off hours or 
even days later. While each contributor deserves in-depth 
discussion, space permits mentioning only a few. 

COMPUTER THEORY 
Computer theory recurs sporadically throughout the book. 
However, sections in "Extraterrestrial Epistemology" and 
"Detectability and Decipherability" specifically address 
computers and the search for aliens. A philosophy pro
fessor, Nicholas Rescher, and artificial-intelligence pioneer 
Marvin Minsky discuss whether we can even communicate 
with aliens (assuming there are any). Rescher thinks not. 
He argues that in adapting to an environment completely 
distinct from our own, an alien may develop science, in
telligence, or senses so different that communication is 
impossible. 

Minsky, on the other hand, reasons that "all intelligent 
problem solvers are subject to the same ultimate con
straints: limitations on space, time, and materials." To 
handle these constraints, they will perforce develop both 
arithmetic and language skills. Because arithmetic is based 
on universal truths, alien mathematics will be congruent 
to our own, Minsky says. And because life's realities are, 

(continued) 
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in general. the same everywhere, our languages will match 
to a "degree that will enable us to communicate with 
them:' 

Interestingly, the astronomers. especially those of SETI 
(the Search for Extraterrestrial Intelligence), are general
ly optimists on the subject of extraterrestrials, while evolu
tionary biologists tend to be pretty dubious. Ernst Mayer, 
for example, considers SETI "a deplorable waste of the 
taxpayers' money." 

Jill TImer's essay "Searching for Extraterrestrials" applies 
the old analogy of searching for a needle in a haystack: 
How many haystacks are there? How long do they last? 
How should one look for a needle? (A magnet might miss 
a platinum one.) Thrter exemplifies that scientific reason
ing need not be dull. 

Cipher A. Deavours (one of the editors and founders 
of Cryptologia, a quarterly cryptology journal published in 
Lawrence, Kansas) has contributed a fascinating essay on 
using cryptology to solve the problem of communication 
with aliens. After all. many a top-drawer cryptographer can 
break a foreign code without knowing a word in the en
coded language. 

One essay that stands out is Hans Freudenthal's "Ex
cerpts from LlNCOS: Design of a Language for Cosmic Inter
wurse" (Amsterdam: North-Holland, 1960). This excerpt 
from the out-of-print classic covers the reasoning behind 
the development of the binary language L1NCOS, which 
stands for lingua wsmica. L1NCOS uses >, <, +, = , and 
- as vocabulary words and variables. 

THE DEBATE 
The heart of the book is part IV, "Where Are They?" The 
title originates from Enrico Fermi 's well-known query: " If 
extraterrestrials really exist. where are they?" This section 
is a veritable scientific debate. Carl Sagan and William J. 
Newman clash ideas with Frank Tipler, a University of 'Texas 
physicist whose unequivocal piece is entitled "Extra
terrestrial Beings Do Not Exist:' Newman and Sagan (the 
father of SETI) call their reply "A Solipsist Approach to 
External Intelligence:' 

This debate could have been the most dramatic and in
teresting part of the book, but it is not. There is no con
test. Tipler makes a very strong case for the anti-ET 
premise, while the Sagan/Newman response is disappoint
ing in contrast. 

Tipler's piece (originally published in 1980 in the Quarter
ly Journal of the Royal Astronomical Society) begins with the 
premise that "an intelligent species with the technology 
for interstellar communication would necessarily develop 
the technology for interstellar travel. and this would auto
matically lead to the exploration and/or colonization of 
the Galaxy in less than 300 million years:' 

Put briefly, Tipler argues that any species with the tech
nology to send or receive communications would have 
made comparable advances in other fields, particularly 
rocketry. He reminds us that "it is a deficiency in com-

(continued) 
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puter technology. not rocket technology. which prevents 
us from beginning the exploration of the Galaxy tomor
row," Tipler then assumes that "a species will eventually 
develop a self-replicating universal constructor with in
telligence comparable to our present-day technology. but 
which is comparable to the human level-such a machine 
should be developed within a century." This theoretical 
unit is known as a von Neumann machine. Tipler suggests 
that the sole problem of interstellar travel boils down to 
" transporting a von Neumann machine to another solar 
ystem:' He figures that for a technologically advanced 

cu lture. " the exploration of the Galaxy would cost about 
3 bill ion dollars. about one-tenth the cost of the Apollo 
program." This telescoped version of Tipler's argument 
conta ins on ly some key links in a long chain of reasoning. 

I found the response to Tipler by Sagan and Newman 
(published in 1982) disappointing on several counts, For 
one thing. they figure " these implacable replicators will 
not stop until the entire Universe has been converted into 
- 1047 von Neumann machines. which wi ll then pre
sumably cannibalize each other." (Tipler previously ad
dressed this argument.) But the weakness of Sagan and 
Newman is that they weave their own prejudices into the 
argument. For example: " It seems to us quite unlikely that 
an advanced technological civilization. undergOing con
tinued biological and psychological as well as scientific 
development. wi ll persevere in such imperialist designs 
for a billion years" and "Civilizations devoted to territorial
ity and aggression and violent settlement of disputes do 
not long survive after the development of apocalyptic 
weapons. Long before they are able to make any coloniza
tion of the Milky Way. they are gone from the galactic 
stage," 

I question how Sagan and Newman know all this. Though 
Sagan and Newman make valid points. much of their arti
cle is anthropomorphizing. 

This is definitely not the case with Edward Regis. the 
editor of this book, His essay "SETI Debunked" examines 
a fairly common mindset. typified by those people who 
(consciously or not) favor SETI as a means of attracting 
Higher Beings who will beam down and save mankind 
from human follies, Regis's pro-human contribution is a 
highlight of the book , 

All in all. the anti-ET people argue a more compelling 
case. This is not to say that they advocate playing ostrich 
and letting the rest of the galaxy go by. but they do point 
out that the odds are against SETJ's success. 

While I consider this book must reading for anyone in
terested in aliens in general or SETI in particular. Extra
terrestrials deserves a wide audience. This collection of 
essays. even the comparatively weaker ones. is a tribute 
to the level of terrestrial reasoning possible with such 
sparse information, _ 

Jack D. Kirwan is assistant editor of The Energy Journal, pro
duced.by the Department of Economics at the University of Arizona 
in Thcson (85721), 
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SN7444/1 " 1.25 St114145N " .65 5117421611 20 2.49 
SN144SN " .69 SN14141/1 " 1.2' SN74279N " .79 
St/7446N " .75 SN7414SN " .89 5111426311 " 1.39 
SN1441H " .75 SN7415Ot1 " 1.49 St/74284/1 " 2.95 
SN744BN " .75 SN14 1511/ " .49 Sl/142BS/1 " 2.95 
SN7454N " .19 51174152101 " 49 5117436511 " .55 
511745911 ." St/74153/1 " .99 &/74366/1 " .55 
51114!i011 .J9 SI/7415m " 1.49 StI74361N " .55 
SN747O/I .39 511141 5511 " .49 StI14J66t1 " .55 
StI7472N .J9 511141S611 " 59 SN143900'1 " 1.49 
SIl1413t1 J9 511141 5111 " ." SN74393tl " 1.49 

14lSOO " .29 74LS244 ." 1.29 
14lS01 " .29 74lS245 " 149 
1'lS02 " .J5 " 14lS251 " .59 
74l SOJ " 29 " 59 74LS253 " .59 
14lS04 " .J9 14lSI36 " .J9 14lS257 " .59 
74lS05 " " 7415138 " .59 74lS25B " 59 741sae " .35 14l S139 " .59 74lS260 " 59 
74l S09 " ." 74lS 1~5 " \.19 74lS266 " " 74lS1Q " " 74lS14] " 1.95 14L5273 20 1.49 
T4lS1l " ." 14lS148 " 1.19 7~l5279 " .49 
74lS14 " .59 74lS151 " .59 14lS2BO " 1.95 
74lS15 " ." 14lS153 " .59 74LS299 20 2.95 
74L520 " .29 74LSI54 " 1.49 74lSJ22 " '95 74lS21 " ." 74L5155 " .69 74lSJ23 " 3.95 
74lS26 " .29 74lS156 " .69 14lSJ47 II 79 
7elS27 " 3' 74l S157 " .69 74lSJS3 II 1.09 
14LS28 " 3' 14LSI 58 II .59 74lS364 ro ", " lSJO " .J9 7elSl ti(l " .69 74lSJ65 " .. , 
14lSJ2 " " 74t S161 " 69 741SJ66 " . ., 
74lSJ7 " ." 74LS162 " 69 74LSJ67 " ." 74l S38 " .J9 14lSI6J " 69 7clSJ68 " A' 74 lS42 " 49 74lS164 " 89 74L5J73 ro 149 
14lS47 " .B9 14lS165 " 89 14lSJ74 ro lA9 
74L551 " .29 74lS16B II 1.19 74lSJ75 " .69 
74lS73 " .39 74lS169 " \.49 74lSJB6 " .J9 
74L514 " .. , 74LS170 " 1.49 14LSJ93 " 1.19 
74LS75 " A' 74LS173 " 69 74lSJ99 " 1.49 
74LS76 " .J9 74lS174 " .69 74lS490 " 1.95 
14!S!' " .89 74lS11~ " .69 74LS533 ro 1.95 
74LSe6 " .J9 14LS181 " .. , 74L5534 ro 1.95 
14!S90 " .5, 14LSI90 " .19 14LS540 ro 14' 7'l.S92 " .55 74LS191 " .B9 74LS541 ro 14' 14l59J " .59 14LS192 " 19 14lS640 ro ", 141596 " .89 74lS193 " .89 74lS641 ro 2.19 
14LS107 " .J9 74lS194 " .69 74lS644 ~ 2.19 
7415109 " .J9 14lS195 " .59 74lS645 10 2.19 
74LSI12 " ." 74LSI96 " .89 14lS670 " 1.49 
74lS1\4 " ." 74lS197 II .89 74LS6SB 10 2.95 
74L5122 " .49 74lS221 " 1.09 81lS95 10 1.49 
74LS123 " .19 74LS240 10 1.09 8ILS96 10 1.49 
74LS125 " .59 74lS24 1 10 .99 81lS91 10 1.49 
74LSI26 II .59 74LS243 II 1.09 81l S911 10 1.49 

CIl400 I CO'506 I 
CD4002 " .69 C04S07 II 

CO'1lOO C04C}42 " .69 C04508 " C04007 " C04043 " 19 C04SI0 " C04IlO8 " 
0041)44 " .19 C04511 " ""." " CD4I"6 .. .89 C0451 2 " CD4()10 " C04()47 " .89 CD4514 " '" C04Dl1 " C04048 " .59 C04515 " '" CD4012 " CD40" .. " CQ..I516 " .89 

C04<lI' " CD..., .. .J9 (;1)4518 " .89 
(;1)4014 .. ""'" .. .19 (;1)4519 " 59 
C040 15 " CD405' " .89 C04',. " 89 
004016 " C04053 " .19 ""526 " 1.19 
C04017 " C04056 " 2.95 C0452' .. 1.19 
C040lB " CO'059 " 3.95 ""'" " 1.69 
C04019 " CD,,'60 " .89 CD4 531 " .19 
C04020 " CO'''' " A' CO'53Il " 1.49 
C0402 1 " Ill"'" " .J9 C04541 " 1.49 
C04022 " C04069 " .35 C04.543 " 1.19 
CQ.1.023 " 

004\)70 .. 29 ""'" " >9, 

a"'11< 004071 " .29 CD' 5i3 " '" CD4025 004072 " .29 CIl45i< " .59 
CD4026 " 

004073 " 29 C04585 " I.J9 
CD4027 " 

004075 " .29 ""rn " 1.19 CD4016 " .89 
C04021 " C04077 " .35 CD4124 " 1.19 

C04029 " 004078 " 49 MC14410 " 8.95 

C04OJ1l " 
004081 " 29 MC14411 " 11.95 

CO,''' " 
C04093 " .49 MCI4412 " 7.95 

C04OJ, " 
C04094 " 1.95 MCH433 " 1795 
CO"", " 1.95 MC14490P " ' 95 (1)4040 CO' ''' " Ii' I 
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21C14 (2oon5) CMOS SRAM .99 6264P-15 (l50ns)SRAM 6.95 
CMOS USES lESS POWER 

6264LP-15 27C16 9.95 (15Ons) loP. SRAM 7.49 
(45Ons) CMOS EPROM 

27128-25 5.95 
4164N-200 1.49-9/12.95 

(25005) EPROM 
IDRAMI 

41256-150 l15Oris) ORAM 6.49 
6116P-4 3.49 (200ns) SRAM 68764 12.95 (450ns) 21VEPROM 

6116LP-4 (200ns)loP. SRAM 3.69 EWC-l EPROM Window Covers 10/ .69 

I 

"" flllK1i .. "". 
" FlocPi' [)~k Controller 99 
21 AdOt Mul~Dlelel & RtlrrSh CClunttr 1.49 

TMS5501 " 5ync/1rcnous[R~ltue1lac1!fSlFICl 14 95 d!i":8.rl0.95 

- - 180. 180A. 1808. 18000 S[RIES-- .79·816.29 
.69·815.49 

lBO " CPUIMK38800U18OC12.5MHz. ........ ';.65 - 91 14.49 
ZBO·CTC " Cllunlel Timer CirculI . . 1.49-9112,95 
Z80·DAflT .. Dual Asynclllono~s RetfTraos ~ . •. . 35-811.95 
ZBO·OMA .. Otl/!CI Memory AcceSS ClftUIl . .. .35-811.95 

Z81).Pl0 .. Pa raIItIIIOlnlerlaceCon II tWlef •.. . . . .... 4.95 
.. 3.95 Z80,SI0/O .. Sr!lIal I/{) (lo;C8 al\ll R.o,Ca BooOe!lI .59 

Z8!J.S IOtI " SellaJlIOllKksDTR81 
Z80-S1Qt2 .. Sellal l/O!LacksSYNCBJ 

. 6.49 

Zao·SI0t9 .. Serra/I/O '" .. 1495 
zaOA '0 CPUf/M388ON·41f78OC·I )4J.1Hl. 
Z8OA·CTC " Counter nmtr CnCUI1 2101 II ••...... l.95 leOA·OAflT .. OuaI AsyncllronousRec./ians 21 02 " .89 
ZaoA·QMA " Q, recIMtmoryAccessCrrCUII . 210Hl " LP" '9iLO'2i .". ~ : : : 1.49 
Z80A-P10 " Paratlel 110 Interlace COr1\roller •. 
l BOA·SIOIO " SellalllO ll .. CB anlllbCB Bonoeol 

2111 " BIll. ..• 2.49 
2112 " MOS . .... • ••... 2.49 

ZB()A.S10/ 1 .. SeilalllO(lacks OTRBI 2114U " .. . 1.29 - 819.95 
ZBOA·SI0t2 " S8nal llOll aeks SY/lCBl 2114/H " L.P 1.65-8112.95 
Z8(lA.5 10/9 " SerralllO 2114/102 " LP 

1.39-BI10.95 
ZBOB " CPU (M1IJ86011·61 6MHI 2114N·2l " 1.69-8113.49 
Z80a.GTC " Cou nlel Tlmel Cllcuol 2147WI " ...•••.... 449 
Zeoe·OAFlT " Dual AsynchrOllO\lS FlttJ1rans 21481lU " 4.95 
Z80B·PIO " Para(ItIU(llnlertaceCotHrolle r 10.95 

TMS41)45 " '" ---6500/6800/68000 SERIES---
TMS4 ot.47·45 ro 

ClAos:. 
•......• 1.95 

510\ II •.•. 2.95 
6SO' " MPUWlln Clr:x;k (IMII1I ' 95 MM5257 " 41)44 ..• . ..• 4.95 
6502A .. MPUWllhCklck !2MIIII. . 525 IIM6116P·2 " CMOS . .. .. . .. •. 95 
6502B " MPUWllh Cklck (3MIIII 7.95 IIM6116LP02 " l.P'CMOS .• .•• 6.49 

6520 " Penoheralln lel AaaOltr. . 2.7 ~ 
HM61 16P·3 " CMOS. ..... . 3.75 
HM6116LP.3 " l .P.CMOS. •. : .. 195 

6522 " Versal,)eInIHAclaOlt r ", HM6116P·4 " CMOS ... . 3.49 
6551 " A.5ync Comm In\tllace AllaPL 6.95 1110461 161P.4 " LP.CMOS. . . :: •• 3.69 

"'" ' 0 MN 29' KM626.4P.'2 " CMOS. •••. 1.25 

"" " MPUIY11hClOtkaoo RAM ' 95 HIA6164lP.'2 " LP. CMDS. • .••• 7.95 

"" .. CPU -B-B,I (OtH)"pQsoHalorl 69' IIM6264P.15 " CMOS ....• 6.95 
6809E " .. , IIM6264LP·1 5 " LP.CMOS. 7.49 
6BBO!lE .. 11.49 27lSOO " • .•• . .. 3.95 

"" " .. 2.75 7489 " . . . ... . 2.25 
68Bl0 " :. 595 74C921 " .• 5,95 

" 21 " 
. . . 

2.75 
74C930 " . .•. 5.95 PcrrpherallnletAdapIIMC6820j. " 745 189 " .••. 2.95 6B821 " Pcrrclleral Inlerlac. AdaClel (2MHzj '95 145289 " •..• . .. . .... 2.95 

6845 .. CFlT Conuol!er(CAtC) •. 995 82S 10 " l~m~~l:: : : . : ~:~~ 686" " CAT ConuoUer /tATCI21/.H/ 14 95 82525 " "SO " Asyncllronous Comm. Adictel 2.95 OMS----
"" " 0·6OOtlpsDl;olaI MOOfM .. 69' 1702A " ....• 3.95 68000Jj ~ MPUI6·B,I IBMHlr 3495 TM52516 " " .. " .. General Puroose Inl Allacttr 9.95 

.... 4.95 
TlAS2532 " ···: ..... 5.49 656" " EnhancedPrDQ Comm Inlerlac.e/2661) 8.95 TMS2564 " 10.95 

---8000/80000 SERIES--- 2108 " j lOl1age .. 
.. ... ' .95 

"31 .. ConuolOrIe111H1 CPUwIRAM&IIQ. 12.95 
TMS2716 " . 7.95 

" .. 3.95 
B035 " Mpu-S·OII. . •• 495 " CPU-SoI. C1IICS.BIII12BblS· AAM): : " 

. 9.95 
B039 .. .• 4.95 . . 4.95 

80400'1·6 " CPU 1256bVles AAM) . 995 " . 3.75 

" •. 4.25 

ii'" .. CPU-B-BllIIMOS 12.95 " 2iv ... · 9.95 
8073t1 " CPU WIBasIC /'\'CIO Inl~rprfler. 2995 " 21V .. ....•..•• 5.95 
8080A ., eN . 395 " 21V .•. 449 

808SA " CI'IJ 39' " 11.95 

" 21 V IcMOsi . 22.95 
808~M ., Cpu·8·Brl /1 ·C/lanntlISt/.tll1 1095 II 21V .... ... 6.95 
8086·2 .. CPU 16-\111 8/J& 19.95 " 21V . '09 
'081 .. AA:nmtht Proce1S01 fW.tll1 129.95 " 'IV ... •...•.. 4.95 

8081·2 " ArrlnmellC: Ploc!S.sor (8MHl) •. 15995 " • • 11.95 

" . . ..... 5.95 "18 .. CPU 8I16·BII" . . 1495 " .. . ... 19.95 
8155 " HMOS RAM 110 1\lII-Tlmtr, .. .. 4.9~ " . 12.95 

" 8156 " RAM Wllh 110 Am M~ nmer .... 5.95 
. 1.75 

" , 1.79 
12" " HI5peed 1 01./1 01 S alMlyOecoder . 3 95 " . 1.19 

" a·all I npu1J0~lpuI 1 145(1 2) >2, " ..•.• 1.95 

" Clock Gene ralorlOnvPr 26' ro '95 

" Sys. ConIlBus OrIVel (745428) '95 
ro 4.95 
ro . 4-95 

" HJ9~!'e1l Proa DrAA Cont (5MHl ). 12_95 " ... 4.95 

" S)I51em ContrOl!er/145438) ", " . 4_95 

" 1I0 E1pander/of48Ser1eS. 395 II ...•..• 6.95 

" Async. Comm Elemtnl 9.95 " .. 9.95 
16 .. 2.95 

" Proo. tornm 1I0!lISARIl 3 25 " . 2.95 

" PrDQ Comm. Inler1ate IUSARlJ. 3 49 " .... . .. 495 

" PrDQln1ervalTinw 6" " . 495 

" PrDQ. Pe nc/ll!laIIIOIPPl) 39' " ...... 2.95 

" ....... 9.95 

" PrDQ !'enplieraltlO IPPl)5MHI. 425 " ..•. 2.95 

" Prog OIAA Conlrotief 69' " .••.•. 2.95 

" PlOIl lnlern.rPI Control 59' " ....... 2.95 

" 3.95 

" Prog Inlenupl Contr~ler 69' II 9.95 

" S{lleiOble DenSirVFIooI/Y0'5Ir.ConL 16.95 " . 14.95 .. Mulli·Pr01OCot Se"alConI. 172011 14 95 " .. 9.95 

" PrDQ CRT ConlrOl1er 14.95 " :: ... 9.95 

" Prog. ~boiIldIOtspiayln1eriace. .. : .. 5 49 " •. . ••. 9.95 

" PrOO~II/01sp1ayInIe1tace. . 595 " ..... 1 •. 95 

ro Oc:lilllalCh. '" " C1ockGtneralorlOn"" '" ro Otlal aus 1r~SCeM!r 6.49 
ro OtlalBus. 1r;tllstelVel !ln~) 6.49 
ro BU5Con1l0Uer 13.95 
10 BU5A1 bi1er 24.95 

" 8· BIIUnlv PefiOMfallnle~·.· ': .• 19 95 

" HM05EPflOMMPU • 19.95 

" MPUB·BII/EPROMlRr!.lOllOI ·W.9) •.. 2495 

" 16K EPROMwlln tlO .• 39.95 
~ HighlnlegralKl/1 IS·B,IMPU. 49.95 SO", ~ HlOhlot~ra 16 · BIIMpu I8 ·a'loaiaBu~) 4995 

---SPECIAL FUNCTION 

• Law Pralil8 (Tin) Sackets 
Sald!rtal1 [Gald] Sllndlnl /'all ~ •. I·' I." 

hrl h . I·' I." 110 .. 8 con WN .55 ." ,.,,11 •. .. , 10·119 '''~ ,,,,,50 .J9 3' 29 IOcon WN .69 .65 
8 JIIn LP .16 14 .IJ 14 P1l1SG .. , ., .J9 " piIl WW 15 .69 

14 J)II'I l P 11 " 14 16J111'1SG 55 " 45 16 J111'1 WN 19 .12 
16pm lP 19 .11 16 18 am SG .65 59 .51 18 J11n WW .95 .es 
lB pm lP .26 " .2J ,.,.,50 .15 .65 59 20 jIItI WW 1.19 1.09 
2(lpm lP ." 21 .25 22 1M SG .19 69 65 22pln WW1.29 1.19 
22 pm lP .31 .21 .26 24 C111SG .19 69 .65 24 pmWW 1.35 1.19 
24 pm lP .JJ .30 .21 2S pm SG .95 .85 15 28 pm WW 1.69 1.55 .12 
28pmlP .40 .31 ." 36p&/15G 125 1.15 .99 36 ll1nWW1.B9 1.79 .15 
40pmlP .49 .46 .43 40ponSG 1.39 1.25 1.15 40 pin YNl2.29 1.95 .22 

$ 10 Minimum Order - U.S. Fundi Only CA Rnldenl.: Add 6"'ftio Sales Tall Spec Sheets _ 30" each 

Shipping: Add s~~: !!!~~~~~:d;:::!n~''!:: ~r:!~ ':::;'~:/Y~~';:;:' ~~':;~UbJect to Change 

'--====--....::::=-' Ji'ffii'EB I VISA" ,I 

BELMONT, CA 94002 
592-8097 - Telex: 176043 

2816A 24 204BxB 16K E'PROM350ns ... 12.95 
Fellurn: • On-bo.I rd AddrnaJOlta latch ... Aufo-TImed Byte WrIte (on 
chIp tlm.r) , SV ErlnlWrlteIRMd • Optlonll High YoIt.eoe ErlseIProgrim 
112V-22V) • Power Up/ Down Writ. Protection ' Auto Erau bllera WrIte 
The 2816A i s en Ideel non'o'Olel ile memory providIng In-system al1erability 
wllh the same ease and wilh Ihe same lealures as 2Kx8 Sialic RAMs. 

~ Digitalker·· 
DT1050-_ ,_ .... . ___ _ 
Ilr.tAlllniULltiw..Ic..TheOT1050lsastandaldOIGlTAl.KERlul encod!dWl1\l137~r.llle 
3nd useful WI)Ids. 21OJlt!s..an!l 5 d,l!erenl $i lenceduralml. Thewordsaoo\Orles llMbHn 
asslonHldl~releaOdresse~, maklngll!)OSS1bltloCIJ1J)UI!JnglewordsorwordsctII'ICII\tl\a1ed 
In lophlasesor~nsenlences. The '\IoIceHOU\IIutollhe OT105OIsa~lIlhlylnlelhglblemaie 
~ice, Tht DTIOSOc.nlllb" I S"ltb PIlClUllrCIII •. MMStl04IfD..lJ)lM,-ms,eeu IIOMI 
MM5t leuUl 1ft. MMSZla4SSru [t4 ·;.a1 111l11 ~. MuItr." IbI 1M I IKlMIlldd ItN.1ie 
ti l,lIe llt\l ... "itlUoIWti. 

DT1 050 Digitalker"' .. . ..... . $34.95 ea. 
MM54104 Processor Chip .. ... $14.95 ea. 

~~~~~g ~ ;,~~~,~J'~:: ~2i,':-&& /,~~'MIPL. :: • ~:-~~ 
71)4511'1 lB CMQSPlKISl(lnT,mer...... .•. "95 
71)45£VfKol za SIoowalchC/lrp. XTlIEvaIUl\!Otl KIII 1995 
7l06CA. 40 31! IlIorlA/tl !lCOl:lrMl ..•. ,. • 10 49 
7106fV1ki1 40 It. tutul bfd. o.s~ (mlualm KII) '695 
7101CP\. 4G 311 OIorl Ml (lEO DIM). • • ••• . . 10.95 
7101EVr'KIi ~O IC. Crrcurlllooird. 0IsDlay !EvalUlIm KIll.. •.•• .. 46.95 
7116CPL 40 31J1)ogIlAlOlCDDls.HlO.. • •..•.• 1095 
720IIUS laNBaI1e1YVaitlndcillOl.... • .. 2.25 
7205IPG 14 CMOS lEO 51OpwatchlTimer.. .. . . 14.95 
7205EV/KI1 U 51011W31t11C/1ip, XTl/Evalual1011 Kill ... 16.95 
7206CJPE Ie b'leGenmIOl... ....... . . . .. 4.95 
7206CEV/KII 11 ToneGtneralorChlp.m/EvaluaIIOnKltl 795 
n07AlPO 14 OsCill.ilorCormoliel. . ............. . 5.95 
7207AEVIKiI 14 F1tq. Counltl ChiP. KTl (EvaluallOl'l Krlj ••.•.•.• 849 
12111PL 40 4 OiglllCD DIsplay DeccOerlOrr.er (TTl CCII'I1pa~Dlel .•••.. 195 
721\MIPL 40 40r0lll(1)[)~playOecodefr'£lmtfI~compal.) .•• 8.95 
72151PG U 4 Func..CMOS S\l)QWaIc:h 00. .. .. •.... 16.95 
72 15£V/Kil U 4 Func. Slo(IW;ttdl Chip, XTl (EVilIUil\JOl'lKil).. • •• 19.49 
7216AUI n 8 Doollt)!1YCClunle1CA ... • . 31.49 
721601P1 tB SI)ogII FreQ. CountefC.C. ..... 2149 
12111J II 401g11lEDUpIOownCoun1eIC.A. . • ••.. 1095 
7217A1P1 II 4 [)oglllEO lJpl[)ownCWnIerC.C. • ••. 9.95 
72241P\. 4Q t(1)41,l)oglllJpCounItfDRI. •.•• 10.95 
7226AEVfKll 40 5FOOCIlanCoooII!IClup,XTl/Evalua\JOl'lKrU ... 99.95 

130009 1983 1NTERSIL Dol. Book (1356'.11 .. . • $9.95 1 

74HC HIGH SPEED CMOS 
74HC245 !O 2.59 
74HC251 18 .99 
74HC253 11 1.09 
74HC251 IS .99 
14HC259 11 1.69 
74HC266 " 89 
74HC27J !G 2..79 
14ttC280 " 4.59 
14ItC299 !O 559 
74HC366 11 2.59 
14HC367 II 2.59 
14HC31J ftI 2.69 
7'HC374!O 2.69 
7~HC390 IS 1.59 
74HCJ93 1. 1.59 
74HCS3J to 2.69 
74HCS34 ZO 2.69 
7411C595 Ie 3.19 
74HC68a za 159 
7'HC4024 )4 t.75 
74HG4040 II "9 
71QtC41)4916 89 
1tHC4~ " ~ 
14HCA060 11 149 
74HC4D7514 .59 
74HC4078 14 .59 
74HC4511 II 1.95 
7~HC4514 14 4.19 
7~HC4S3B 11 2.59 
74HC.543 II 3.75 

7.HCOO I< .59 14H(; I39 1I 1.05 
7411C02 " .59 74HC147 " 1.29 
14HCOJ " .89 74HC151 " .99 
74fiC04 " .59 74HC I53 " 1.09 
"HC\104 I< .69 74HC I54 " ' .65 
14HC08 " .59 741iC157 " .99 
74HCtO " .59 14HCI58 " .99 
14/IC11 " .69 14ttCl60 1I 1.39 
14HC14 " .89 7"':161 " .. 39 
74HC2O " 59 74HCI62 1I 1.39 
1'HC27 " .59 74HC16J 1I 1.39 
14HC3<l I< .69 7.HCI~ " 1.35 
1'HCJ2 " .19 74HCI65 " ", 74HC42 " 1.09 74HCI66 " 

,., 
74HC51 " .89 74HCI73 1I 1.29 
14HC58 " .89 14HC174 " 1.09 
74HC73 " .19 74HCI1S 1I 1.09 
74HC74 I< .19 1400190 " 1.59 
14KC75 " .99 74HC19\ " 1.59 
74HC16 " .19 74HC192 " '" "HCeS 1I '" 14HC193 " 1.49 

"''''' I< .15 74HCI94 1I 1.19 
74HC107 " .19 74HC 1~ 1I 1.19 
14HCI09 " .1, 1'HCl21 II 2.95 
14HC112 " .19 1CHC237 1I 1.49 
74HC123 " .29 74HC240 ~ 2.29 . 
74HCI25 " 1.15 1'HC241 ~ ' .29 
74He132 " 1.29 74HC242 " 2.15 
14HC131 " 1.59 74HC20 " 2.15 
741tC1JB 1I 1.19 74HC244 " .29 

74C240 ~ 
74C244 " " 14C313 " " '" 14C374 " " 3.25 7eC9Q1 " " 1.15 ,.,.,, 

" 1I '" "0"" " " 1.19 ""'" " ·89 1I 1.19 1.C9Q7 " " 1.19 14C91 1 " ." 

" 1.29 74(;g 12 n ." " 1.29 14C915 " 1.19 

" ." 74C1l17 n 'OS 

" 1.19 "om 1I 4.49 

" 1.19 14C923 " 4.95 

" 1.39 74C925 " ,OS 

" 1.39 14"" 1I '" " 1.29 """, " .69 

" 1.75 :80C91 1I .69 

I. LM747N " .69 .19 
TL072CP 1.09 l.M748N • . 59 
TlO14CN 1.95 1.09 

.. ,_ 
'" Tl08ICP .59 LM1456V I ", Tt082CP 1.19 l ooSiN .59 LM 145/lCti • 59 

Tl08'CH 1.95 0059" '" eMl .... " 69 
eMl"" '95 LM310rl '95 LMI.t89t1 " .69 
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lM2002T 1.95 

1I.l31n 1.19 
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lM3180i 1.59 lMJ9IN-80 II 1.19 

"""'" I< ><, 
lMJI9tI 1.49 0092101 • .59 XR220i 1I 119 lMJ2OI\, 1.35 lMJ"" • ." """" I< 2.95 lM32OK-12 1.35 Lf'9IN I '95 l M320K-15 1.35 LM399H 5,95 
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LM32OK-24 1.35 IlM281BP 2.95 
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OO20T·12 15 Tl494CN " m eM,.".. " .89 
LM320T·15 .85 Tl'96CP I 1.59 
lM32Of.24 .15 IIE5JIV , 1.19 l"",'" " ><, 
LMJ22N " 1.49 IIE.54OH{C54lJo1j 2.95 

lM2917N I 1.95 
LM3'JI( '95 """'" I< .59 

lMJ2'" " .59 NE.544H " 1.95 ""'"""" I 1.19 
lMJ290Z .65 '''SOlI " 1.95 l"""'" 
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The JE232CM allows connection of standard serial RS232 
printers, modems, etc. to yourVIC-20 and C·64. A 4~pole 
switch allows the inversion of the 4 control lines. Com~ 
plete Installation and operation instructions included. 
• Plugs into User Port · Provides Standard AS232 signal 
levels' Uses 6 signals rrransmit, Receive, Clear to Send, 
Aequestto Send, Data Terminal Ready. Data Set Ready) . 

JE232CM . . . $39.95 

VOICE SYNTHESIZER 
FOR COMMODORE VIC-20 AND C-64 

MPI 5'!4" DISK DRIVE 
• Use 8S a second disk drive • Single~ 
sided' Single/double density ' Full
height drive • 48 TPI • Documentation 
Included ' Weight: 3.7 Ibs . 

. $89.95 or 2 for $159.95 

EXPAND TRS-80 MEMORY 
TRS-80 MODEL I, III 

Each r(lt comes complete with eight MM5290 (UPQ4 16/4It6) 16K Dynamic 
RAMs and documentation lor conversion. Modet 1: t6K equipped with Ex· 
panslon Interlace can be expanded 10 4SK with 2 Kits. Model III: Can be 
e~panded Irom 16K 10 4SK using 2 Klts. Each Kit will e~pand computer by 
16K Increments. 

TRS·16K3 200ns (Model III) . .. .. . .. .. $6.29 
TRS·16K4 250ns (Modell) .... ...... $5.49 

TRS-80 COLOR AND COLOR II 
Easy 10 InslaU Kit comes complete WIth 8 each 4164N·20 (200ns) 64K 
Dynamic RAMs and documentation lor conversion. COn .... rts TRS·80 Color 
ComplJlefl WIt" D. E, ET. F and NC circu il boards to 32K. Also converts 
TAS-80 Color Computer II 10 64K. Flu OOS or OS·9 roquired 10 ulllile 
lull 64K RAM on all computers. 
TRS·641(..2 ...•........ . .... ... ..•.. $17.95 

TRS-80 MODEL IV & 4P 
Easy to install KII comes comple. with 8 ea 4164N·20 (200ns) 64K Oynam Ie 
RAMs and conversion documentation. Converts TAS-SO Modal rv computers 
Irom 16K to 64K. Also e~pands Modal 4P Irom 64K 10 128K. 

TRS·641(..2 . . ................ .. . .. .. $17.95 
(Converts Ihe Model IV from 16K to 64K or wHlexpand the Modal4P from 
64Kto 128K) 

TRS·64K2PAL (Model IV only) .... ...... $38.95 
(S· 4164'. wIth PAL Chip to bpand from 64K to 12SK) 

• TRS-80 Model 100· • NEC • Olivetti 
'ALSO COMPAnaLE WITH NEC PC·S201A AND ouvrrn Ml0 

Easy 10 InstaU module plugs rIght InlO the socket lncfeaslng memory in 8K 
Increments. Complato with module and documentation lor conversion. 
M1008K (TRS-SO Model 100 Expanllon). , • , , •• , , $49.95 
NEC8KR (NEC PC-S201A & Oll .... ttl M1 0) Ple.,e SpecIfy $49.95 

The ProModem'" is a Bell 212A (300/1200 baud) in
telligent stand-alone modem ' Full featured expandable 
modem . Standard features include Auto Answer and 
Auto Dial , Help Commands, Programmable Intell igent 
Dialing, Touch Tone'" & Pulse Dialing and More ' Hayes 
command set compatible plus an additional extended 
command set· Shown w/alphanumeric display option. 

PM1200 RS-232 Stand-Alone Unit . . . ... $299.95 

OPTIONS FOR ProModem 1200 
PM-COM (ProCom Communication Software) •• • .• • •••• $79.95 

Plaase speclty Operallng Syslem. 
PM-OP rOplions Processor) •••••••••••••• , • ••• $79.95 
PMO-16K 10ptions Processor Memory - 16K). _ ••••••• $ 4.50 
PM0-32K {OPllons Processor Memory - 321<1 ••••••••• $ 9.00 
PMO-64K (Options Processor Memory - 64K) ••• • • _ • •• 518.00 
PM-ALP IAlphanumenc Display). • • • • • • • • • • •• $79.95 

30013 

21 0830 

230843 

30022 

Zilog Data Book (1984) ............ ... ....... $9.95 
MlctO\lfocenors and SuOPQl1 Chips (849 pages). 

Intel Memory Components Hndbk. (1983/84) , ••• $14,95 
Contain, all Applicalion, NOles, Arllcle Reprints. Data ShOets & other 
design Information on Intel's RAMs, ORAMs. EPROM!, ElPROM! and 
Bubbte Memories (B80 paOlsl. 

Intel Mlcrosyfrtem Components Hndbk. (1983/84) $19.95 
Contams [),ata 5neet,on aH 01 Intel'sMlCropnSeessors& peripherals -
2..o1urnlll t2515 pages) 

:~:.::~:~: .• :":I:~.~':~~~" Set (1984) .. . $24 .95 
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APPLE* 
Compatible 

11 + CARDS 
16K RAM Card (Language Card) 

The ARC-16K RAM Card allows the Apple' II and 11 + computers to expand from 4BK to 64K. 
Complete with instructions. Key: (a) 
ARC-16K. . .... . ... .• ••.•••••• .. ..•.. .. . .... . . • ... • . $39.95 

Z-80 CP/M Card 
The AZ80-1 is Sott~card compatible. Used with CP/M related programs. Software not 
Included. Key: (a. b) 
AZ80·1 ••••••.••.• ............. : •.• . • .... ••• . • . •• ... $49.95 

EPROM Burner Card 
The AEB-2 allows user to program and work with standard EPROMs (2716, 2732 & 2764). 
Easy to use, on-board firmware. Menu contains the following options: Write, Read, Copy, 
Compare, Blank-Check and Monitor. Complete with instructions. Key: (a,b) 
AEB-2 .• • . •• . •• . •••........•• .. .......• . . ... .... .. . $69.95 

80-Column Card w/SoH Switch 
The ABO-C is an BO-column card designed for the Apple" II and 11 + computers. The card is 
equipped with a soft switch which allows easy hookup for any monitor. The ABO-C also 
features inverse video capabilities. This card is similar to the Vldex·" BO column card. 
Complete with instructions. Key: (a) 
A80·C .. .• -. . ..... .. . . .•..... ........ ••... ... ....•.. $74.95 

Super Serial Card 
The ASSC-P is a seria l card with a printer mode. it generates standard RS-232C signals 
and is similar to the Apple· Super Serial Card. Complete wi th instructions. Key: (a,b) 
ASSC-P .... . . .•• . ••... ... •• .•...•..•..••....•.••••• $99.95 

Parallel Graphics Printer Card w/64K Buffer 
The APC-64K Is a parallel graphics printer card with a 64K buffer and graphic dump 
capabilities. Complete with instructions. Key: (a,b) 
APC-64K. •.. •.•. ..•..••...........••..• • ...... •••• $129.95 

80-Column/64K RAM Card 
Extended 80-Column/64K RAM Card expands memory by 64K to give 128K when used 
with programs like VisICalc"'. Complete with instructions. Key: (b) 
JE864 ... .. .. .......• .. •..• . • .••••. •• ...•.•..••.• . . $79.95 

'APPlE. APPlE 11. 11+.118, lie and MacinlOsti are registered trademarks 01 APPlE Computors 
" VlslCalc 15 a reg lSlared tradamark 01 Vis! Corp. Inc. '''Vldex Is a registered 

APPLE '" Compatible 
5 '14" Half·Hei9ht Disk Drive 

APPLE'" 
Compatible 
5'14" Disk Drive 
& Controller 
Card 
• Uses Shugart SA390 mechanics ' 143K Iormotted 
storage' Color ma!ches Apple Computer' 'Norks with 

~g~ r)0~1C~~~f~t~t~[hA~g~o~;g!~f~I~~es~~7~';ll~;~ 
~ur disk controller card • 35 !racks • Size: 6"W x 
J~"H x 8·9/ 16"0' 1M.: 4\0 Ibs. Key: (a,b) 

ADD·514 ,01., 0_, .... .. $149.95 
ACC-1 (Co"lroU"C.,') ' •••• $ 49.95 

, Uses Chlnon Pinch-I'(oe mechanics ' 14JK formatted 
storago . 35 Iracks • Super quia! • Works with Apple 
Controllers or olhltr compa11bles (ACe-I) Uent • Com
plete wllh connector - just plug InlO your controller 
, Slle: 5lu."W x I~"H x 8"0 • 1M.: 4 tbs. Key: ra,b) 

APPLE'" IIc Co mpatible 
5'14" Half-Hei9ht Disk Drive 

• Seme specs es ADO·12 (Ieft l etcept 

ADD·12 ... . .. ....... $129.95 ADD.lle . . ~ ~O?1f.ol~e~ n.e:e~~ry. $129.95 

Additional Apple* Compatible Products 
APF·1 Cooling Fan wllh surge protecllon • Key: le,b) ... . ...... $ 39.95 
JE614 Numeric/Aux. Keypad-23 accessible funcllons . Key: (b) .... $ 49.95 
EAEC-l Expanded Apple Enclosure Case only · Key: (a) ••..•.... $ 59.95 
KHP4007 Switch ing F\)wer Supply' Key: la) ..... . .. . . . .. . •..• $ 59.95 
KB·A68 68-Key Apple Keyboard only· Key: (a) .. • ... • ..•.. ..• $ 79.95 
MON·12G 12" Green Monitor with swivel stand' Key: (a. b & IIc) • • • ••• $ 79.95 
JE520AP Voice Synthesizer - Plug-In. User Ready' Key: le,b) .. •••• $119.95 
KB·EAl Apple Keyboard and Cese' Key: (a) . . . . . ... .. ..... . . $134.95 
PM1200A Prometheus (nternal Modem - 2 cards' Key: (a.b) ...•. . . . $299.95 
PM1200M Prometheus Macintosh Ext. Modem ' Key: (MaCintosh) •••• . $369.95 

..... , ... , 
:;--.q- ~ 

~~ ,. / ;~ 
--.. ... 

Power/Mate Corp. REGULATED POWER SUPPLY 
· Inpul: 105-125/210-250VAC I!i 47-63Hz • Line regulation : 
:::0.05% • Three mounting surfaces' Overvoltage protection' UL 
recognized' CSA certified 

Outpul Slu w.tght Price 

EMA5/68 5V@3A16V@2.5A 4'~·Lx4'Wx21O"H 2lbs. $29.95 
EMA5/ 6C 5V1!i6A16V@5A 5\\"Lx4l1'Wx2l1"H 4lbs. $39.95 

KEPCorrDK 4-0UTPUT SWITCHING POWER SUPPLY 
• Ideal for disk drive needs ot CRT terminals, microcomputers and 
video game •. Input: 115/230VAC, 50/60Hz • Output: +5V I!i 5A. 
+12V @ 1.8A, +12V@ 2A, - 12V I!i 0.5A· UL recognized' CSA 
certified· Size: 7\\"L x 6-3/16'W x 1 \\"H • Weight: 2 Ibs. 
MRM 174KF. _ . _ ................ $49.95 

4-CHANNEL SWITCHING POWER SUPPLY 
• Microprocessor. mini-computer, terminal. medical equipment and 
process control applications' Input: 90-130VAC, 47-440Hz ' Out
put: +5VOC @ 5A. -5VOC I!i 1A: +12VOC @ 1A. - 12VOC @ 1A 
• Line regulations: :::0.2% • Ripple: 30mV p-p • Load regulation: 
± 1% ' Overcurrent protection ' Adj: 5V main output ±10%' Size: 
6\\"L x l',;'W x 4-15/16"H . Weight: 1'" Ibs. 
FCS-604A .... _ . _ .. _ . ... ___ .. _ . $69_95 

510 MInimum Crder- U S. Fund. Only CA Residents: Add 6Yt"," SalotT.x Spec Sheets -3Oe: Mch 
Shipping: Add 5'111o plus51 .50 Inlu,.nce SaM 51 Post&gebr FREE ''''5J.m«iO C4tlJlog Pric:eeSubjedtoChange 

S4tnd stamped, HIN#ddIeSHd en"1ope to race" _ Monthly s./e$ Ryer - FREEl 

'--===--==---' Jiffir~;~ I VISA' I 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043 

* 
8-Foot Parallel Printer Cable 

IBM·apc (0025 Male to Centronlcl 36-9ln Malej •••• $19.95 

6-Foot Serial Printer/Modem Cable 
MMS-2206 (0825 Male 10 0825 Male) • ••••• $14.95 
MFS·2206 (DB" M,I". DB" "m,") .. ... $15.25 

5-Foot Keyboard Extension Cable for 
IBM-PC and XT Computers 

IBM-KEC •••••• .....• •. . ...••••.. $9.95 

MEMORY EXPANSION KITS 
IBM PC, PC XT and Compatibles 

The IBM64K Klt will Increase memory In 64K byte Incremenls. The Kit Is simple 
to Install - Jus11nsert the 9 - 64K RAM chips In Ihe provided sockets and sal 
the 2 groups 01 switches. Conversion documentallon Included. 

IBM64K (Nine 200ns 64K RAMs) .. . . •.• $12.95 

IBM PC AT 
Each kU comos complete with nine 128K dynamic RAMsanddocumenta tJon 
lor conversion. 

IBM128K (Nine 250ns 128K RAMs) .... $133.95 

IBM PCXT Equivalent 
130 Watt Power Supply 

UPGRADE YOUR PC! 

• Input: 1 @ 60Hz' Output: +5VOC@ 15A, -5VOC I!i 
0.5A. +12VOC I!i 4.2A, -12VOC I!i 0.5A· Plug compatible 
connectors' Fits into IBM PC . Weight: 6 Ibs. 

IBM-PS . ... ............. $159.95 

Prometheus Modems 
The Pro Modem 12008/BS is a 1200/300 baud modem 
card which plugs into IBM PC and Xl. Provides a th ird 
serial Comport. T'NO versions available: 12008 (without 
soHware) and 12008S Iwith soHware). The PM12008S 
Is supplied with powerful MITE communications software 
from Mycrott labs. 
PM1200B (without Software) •••. . • $239.95 
PM1200BS (with MITE Software) . . .. . $274.95 

DISK DRIVES 

Documentation 
Included 

RFD480 (Remex 5~" OS full-ht.) ••••• $ 89.95 
FD55B (Teac 5~ " OS half-ht.) ... .• . $139.95 
SA455 (Shugart 511 " OS half-ht.) •••• $139.95 
TM100·2 (Tan don 5V. " OS full-ht.) ••• •• $159.95 

5114" DISK DRIVE ENCLOSURES 
Complete wilh power supply, swilch, power 

cord, fuseholder and connectors 
DDE-1 FH IHouses 1 'ull-hl. 5" driw) .•. . .. $69.95 
DDE-2HH (Houses 2 '-hI. 5": drives) •• •••. $79.95 

• 7 -bit parallel ASCII· Full Upper Case, Full Lower Case 
except I, m, n, 0 and p .• Cursor keypad' SPST mechanl~ 
cal keyswilches • 26-pin header connector' Color: white 
• Size: 18"L x 6\~'W xl tc"H ' Spec included 
KB8201 •..... (1700 available) • • ••••• $29.95 

UV-EPROM ERASER 
8 Chips· 21 Minutes I 

~:=:::. . 
11 Chip - 15 Minutes I 

Erases all EPROMs. Erases up 10 8 chips within 21 minutes (1 chip 
In 15 minutes). Malnlalnsconstantexposuredislance alone Inch. 
Special conductive foam liner eliminates Sialic buitd·up. Buill~in 
safety lock to prevent UV exposure. Compact - only 9.00"1.. x 
3.70'W x 2.60"H. Complete with holding Iray lor 8 chips. 

DE-4 UV-EPAOM Eraser •••••. $74.95 
UVS-llEL Replacement Bulb ......... $16.95 
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Conducted by Steve Ciarcia 

80186 C MACHINE 
Dear Steve. 

I'm interested in building a 16-bit C ma
chine based on one of the Intel 80186 
chips. Does anyone offer instructions or 
a kit? Is a suitable C available in ROM? 

JOHN A. ZOOK 

Tempe, AZ 

I haven't seen any kits for 80186-based 
computers, but I did locate an S-100 
board. It is the Thunder 186 from Lomas 
Data Products (66 Hopkinton Rd" West
borough. MA 01581. (617) 366-6434). 

There are also a couple of S-100 boards 
available using the 80286: 

MI-286 S-IOO board from 
Macrotech International Corp. 
9551 Irondale Ave. 
Chatsworth. CA 91311 
(818) 700-1501 

CompuPro CPU 286/287 board from 
Viasyn 
3506 Breakwater Court 
Hayward, CA 95455 
(415) 768-0909 

The CompuPro board is also available 
as part of the System 816/F computer. 
which runs CP/M. There are C compilers 
that run under CP/M-86 available from 
Digital Research. Microsoft, Mark Wil
liams, and c-systems. Addresses of these 
companies can be found in ads in BYT£. 

The Macrotech board runs MP/M 8/16 
and other operating systems. It reported
ly replaces the CompuPro 8085/88 
board. so C compilers should be available 
from the above suppliers.-Steve 

S-100 BOARDS FOR HORIZON 
Dear Steve. 

I am writing for myself and for North Star 
Horizon users in general. Every day I 
notice ads for S-100IIEEE-696 boards. 
Many whet my appetite. but I become dis
couraged when I remember that my 
Horizon does not follow the IEEE-696 
standard. 

Selling my system to buy another com
puter that does conform to the IEEE-696 
standard seems like a waste of good 
money. 

How different is the Horizon's bus from 
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the IEEE-696 standard? Is it possible to 
alter the bus lines to conform? Where can 
I get technical information for altering the 
bus, if it is feasible? 

JEFF CHADIMA 

Austin, TX 

The Horizon remains a popular S-100 
machine. North Star thought that de
mand would decline when the Advantage 
was introduced a few years ago, but such 
was not the case. 

It is true that the Horizon does not 
completely foJ/ow the 1£££-696 standard. 
However. it is very close, and most S-100 
boards should work in it without modifi
cation. I have used boards (some claim
ing 1£££-696 compatibility) from six 
manufacturers in the Horizon with no 
changes. The pin-outs used in the 
Horizon are detailed in the Horizon 
manual. 

INSUA (International North Star User's 
Association, POB 2910, Fairfield. CA 
94533) publishes The Compass quarter
ly ($20 per year) for its members. Vol. IV.I 
contains an article about various ''alien'' 
boards being used in the Horizon and 
notes incompatibilities, if any. They also 
have a former North Star technician who 
writes a regular column. answering ques
tions about specific problems. 

Although now defunct. Microsystems 
magazine (from Ziff-Davis) had a regular 
column on North Star topics. You might 
check your local library or computer club 
for back issues.-Steve 

AN 8087 ON THE 
SANYO MBC 555 
Dear Steve. 

I recently purchased a Sanyo MBC 555 
microcomputer and find it to be every
thing 1 want in a computer. The review in 
the August 1984 BYTE (page 270) stated 
that the Sanyo had a slot for (and was con
figured for) the 8087 mathematics co
processor. What does the 8087 do for the 
computer. and is it a wise investment for 
a small accounting practice? 

WILLIAM CORNELISON 

Ogdensburg, NY 

The 8087 coprocessor is a special
purpose computer chip designed to per-

form certain arithmetic operations at 
high speed, under the control of an 8088 
or 8086 processor. Its functions, which 
include floating-point addition. subtrac
tion, multiplication. and division; square 
root, tangent, and arctangent; and log 
and exponential in base 2, are coded into 
the chip hardware to make for very fast 
execution. It has no effect on the speed 
of disk data transfer or other I/O 
operations. 

The usefulness of the 8087 for your ac
counting applications depends on 
whether you need faster computational 
speed from your computer and on 
whether the 8087 will be used by your 
software. Most commercial business soft
ware is not written to look for an 8087 
and will ignore it if present. The com
puter does not automaticaJ/y use the 
8087; special instructions are required at 
the machine-language level. 

If you have software that will use the 
8087, you can gain considerable speed 
in computation-intensive operations. 
Speed gains of up to 10 times have been 
reported in some cases, with 2 to 3 times 
being more typical.-Steve 

UN INTERRUPTIBLE 
POWER SUPPLY 
Dear Steve, 

1 live on a houseboat. and it seems to 
me that I already have half of an uninter
ruptible power supply in the boat. The 
boat has two engines and a generator. 
with a battery for each. One of the bat
teries is oversize and powers the toilet. 
running lights. and so on. The other bat
teries are used only for starting the engine. 

The boat spends almost all its time at 
the dock. where the marina power is none 
too steady. 1 have a Raritan Crown auto
matic marine converter (20 amperes) that 
keeps the batteries constantly charged. 
The converter also works at anchor with 
the generator running. 

It seems that if I got an inverter large 
enough to handle my IBM Pc. I'd have an 
uninterruptible power supply. Is this true? 

STEVE BESTE 

Washington, DC 

1Wo types of uninterruptible or bacF 
(continued) 
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The Silver FoxTrots 
Through Lotus Like 1,2,3 

Power, Performance, and Price 
Zorro is where it's AT 

The Silver Fox is nOl IDM·PC compatible yet ir runs hundreds of MS·DOS programs including 
Lorus 1,2.0. dOASE II. Mulriplan. and even Right Simularor. 

, The Sil v~r Fox does nor have 10M comparible expansion slars bur you can economically odd 
prlnrers, senal ports, modems, 10·40 Mb, hard disks. dock/calendar cords, RAM, joysticks, on 
8087 co·processor. and more. 

What makes rhe Sliver Fox unique, however. isn'r what you can odd ro ir. but what comes 
with if. Each Silver Fox comes wirh on 8088 CPU, 256K of RAM. four video ports, and a printer 
port. Plus you get more than twice the storage ofa standard PC 1.6MegabyTeson dual 5 1/ 4 " 
floppys. and rhe Fox will read and write ro standard 160K. 020K. and 060K IDM·PC formars . Our new Zarro AT systems give YOu: on 80286 CPU operorin9 01 a quick 6 Mz .. eight 

expansIon slors. a cloek/colendor WiTh bonery backup. 0 1 .2 MegabyrE" 5 1/ 4" floppy d isk drive, 
and IOM·AT compaTIbility. 

Standard. equipment also indudes a berrer keyboard, a 12" high resolution moniror wi th a 
full 25x80 dIsplay. and we bock each Sliver Fox wlrh a one year limited warranty. 

Were this nor enough each Silver Fox comes with Ihe besr free sofrware bundle In Ihe 
bUSiness including : MS· DOS 2.11 / HAGEN·DOS 2.11 . DOS Turor, Wordsrar 0 .0, Emy Writer. Spell, 
Moll Track. PC File III. FILEDASE, CaleStar. games. graphics. utilities. and rwo DASI( languages. 

Zarro AT's olso come whh a 360K drive for PC/Xl media compatibility and 512K of RAM, 
features rhol would COSI you hundreds of dollars from big b lue. 

Zarro AT·20·s feorure 020 Mb. Winchester drive from NEe. and you STili hove room 10 add 0 
fourth drive Of rope backup. 

To be quire fronk. we believe ourZorro AT's ore buill benet. and we bock eoch system wfrho 
limiTed warranty for a full year. Our quolify cnd fealures inviTe comparison. our prices speak for 
themselves. 

. De~ause computer sa les usually slow down during the summer we've given you an extra 
Incenllve to buy a Fox by lowering our prices. If you want ro get rhe mas! for your computer 
dollar, call our machine at 1·800·FORAFOX. leave your nome and address aT The beep. and 
we'll send you a Silver Fox booklet thai will tell you how it can. 

Zarro AT ......................... . 
Zarro AT-20 

$2995 
$0995 

$1297 
$1497 

.~~ Fox J;.t 
High·performance. Xenlx·based. multi ·user systems from 

leaders In multl·user systems and applications The Bernoulli Box:" 
of TRW's marketing support group we can have your 

inslalled on your sire (additional charge). 
sysrems are easy 10 expand. and wirh shored printers 

disks are cost competirive wirh mUltiple sing le user 
. Call for addlrional priCing and availability. 

- Hard disk capacity and performance 
- Removable cartridge economy 
- Cartridge convenience _ Flexible disk economy 

8088-Dual 360K Drives 
128K-Keyboard-Software 

Sror SG-1 0 ... $234 
Sror SR-1 5 $599 
EpsonFX-80+ ....... ~$141 off 
LX-80 .......... ~$60 off 
Okidoro 182 ... ...... ~$74 off 
Okidato 192 . ~$125 off 
Olympia NP $329 
Ponosonic 1091 $269 
Citizen MSP-1 0 $295 
Toshiba 1340 .... .... $579 
Toshiba 351 $1198 

LETTER QUALITY 
Juki 6100 $099 
Juki 6000 .. ..... $719 
Silver Reed 500 $299 
Silver Reed 550 $409 
Sliver Reed 770 $724 
Diablo .. ..... .... .......... ..... ... .... Call 
NEC . . ........... .. Call 
Doisywrlter 2000 $824 

HOUSTON INSTRUMENTS 
DMP-29 $1795 
DMP-40 $745 
DMP-4 1 $2040 
other models .. Call 

_ Winchester capacity -Unporolleledreliobiliry 
10 Mb $1809 
20 Mb .. ......................... $2489 

Mb./Moc $1 

, / . 

~~ 
/ I \ 

Scottsdale Systems Ltd. 
617 N. Scortsdale Rood. Suite [3. Scottsdale. Arizona 85257 

-=-(602) 941-5856 [ffiJ 
Call 8-5 Mon.-Fri. 

We participate in Orbitratlon for business and customers through the Detter 
Dusiness Dureau of Maricopa Counry. 

TELEMARKETING ONLY: If you pion to stop by please phone ahead . Prices listed are for 
cosh. P.O :s from Fortune 1200 companies and universities wi th good credit odd 2% / 
Mastercard and Visa odd 0 % / Arizona residenTS add 6% soles tax / Shipping extra / All 
items are new with manufacturers warranty / Returned merchandise subject 10 20% 
restocking fee I Persona l or company checks rake up 10 0 weeks 10 clear I No COD's or 
APO's, Prices and specificorions subjecr to change I ProduCT subject 10 a vailabilit y. 
Trademarks: Silver Fox , HAGEN ·DOS. and Zarro AT. Scottsdale Systems, ltd.: Wordstar and 
Ca lcStar. Micropro Interna tional : MS· DOS. and Multiplan. Microsoft Corp oration: 
FILEDASE. EWOP Sohware . Inc., d DASE II. A,hron·Tare, IOM·PC. 10M-PC DOS. and IOM·AT. 
International Ousiness Machines. 

1298 
1449 

Volksmodem 12 
Password 
Prometheus 
Hayes 000/ 1200 

$899 

IS IT SICK TO 
LOVE A PRINTER? 

If you love your Okidaro 92 or Epson FX80 
don'r read any further because rhe new 
Olympia NP is rared as foster, is noticeably 
quieter and has a neor lener quality mode 
that Is much superior fa anyThing in irs price 
closs. 

Plus, unlike the Okldafa or the Epsan 
the Olympia comes with adjustable traeror 
feed (as well as friction feed) as standard 
equpmenf, The tractor feed is the '"punch· 
type" and the NP has a tear bar so rhat it 
works grear wirh continuous forms. 

The NP uses standard Epson type 
ribbons. comes with the quality that has 
mode Olympia world leader in typewriters 
and Is backed by nationwide service. 

To quote PC magazine. ""The ( NP) 
printer Is a sure rhing if II falls inlo your price 
range and even If It daesn', it may be 
worth considering , .. " 

If you're considering the purchase afan 
Okldara. on Epson. or even a Toshiba. give 
us a call and let us send you on actual print 
sample from the- Olumpla NP and additional 
Information, 

Decause if you we re to buy on Epson 
FX·80 oran Okidola 92 with tractors and a 
coble for the lowesl advertised prices. you 
would pay about $50 more for on Inferior 
printer. xonsdole Systems sells the Olympic 
NP with a 10' shielded coble for a mere: 

$344 
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Inquiry 234 

manllor ...... Clil 
IBM PC w~561< (1) 360 driveS. 
ktyboard. monitor & monitor 
adplr ............... ...... .. ....... 11U9 
IBM PC wl(l ) 360k lIoppy & 
20Mb disc drive •....•.. .. ...•.. 2~95 
IBM PC as abM wlRGB cotOi 
monitor ..••...••••... ..•• .. .•..•• .. ClII 
IBM PC·XT w~56k ............. tall 
IBM AT Enhanced .. .. .......... tall 
COMPAQ PORTABLE w~56k. (1) 
360 disc drives. ODS & 
basic .. .. .. .. .. .................... 11175 
COMPAQ PWS ................ 3295 
COMPAQ Desk Pro II .... ... .. 2099 
COMPAQ Desk Pro III ........ 3795 
COMPAQ Desk Por IV .. .. .... 4I95 
LEAOINO EDOE PC w/11Bk (1) 
360 disc drives. monitor & 
a!lapl". basic DOS 1.11... .... 14'" 
LEADING EDGE PC w~56k as 
ab<M! bul RGB color .......... 1B99 
LEAOING EDGE 10Mb hard disc 

& PLOTTERS 
EPSON: 
RX·BD .. ..... 229 LO·15OO .. . 1069 
JUKI: 6000 ........ 219 
6100 .. ....... 374 6300 ........ 779 
HP: user Printer .............. 2795 
SWilt Pel Plo"er .... ........ .. ClII 
NEC: 3550 .................... .. 1099 
OKIDATA: lBl .... ............... 239 
191 ......... 349 B4 ........ .. . 679 
193 ......... 569 1410 .. .. .... tall 
OLYMPIA: RO ........ .. .... .. ... 319 
SILVER REED: 
400 ......... 249 
550 ......... 449 
TOSHIBA: 

SANYO MBC 555·1 ............. 1179 1340 ........ 575 
ZENITH 1150 wl(1) 360k disc ~==:.:.......::.:.;== 
drives. 128k RAM, IBM compali· 
ble, wnree Microsoft Word & free 
Microsoft Multiplan & Color 
Qraphics card ...••. .... .• •..... . 1599 
ZENITH 7!11 151·51 as ab<M! bul 
wleolo! monitor & 10Mb hard disc 
sr.;lem ...... .. .. .................. 3495 
ZENITH 3 COM Local Area 
Network ...•......••...... From 1749 

LAP COMUTERS 
MORROW wl(l) 360k. disc 
drives. 13Ibs .. 156k. IBM 
tompalible ...... . . 
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up power supplies are commonly avail
able. One type is inactive until a power 
failure occurs. It senses the power loss 
and switches in to power your system. 
The switch takes a few milliseconds and 
usually doesn 't appear as an interruption 
to the computer. 

The other type supplies power to the 
computer at all times and might be more 
suitable for your situation. This type ef
fectively runs your computer off its inter
nal batteries at all times and provides ex
cellent isolation from power-line tran
sients. Both types maintain fully charged 
batteries by taking power from the line 
as needed. Some make provisions for ex
ternal batteries, as you require for ex
tended operation. 

Some vendors of on-line uninterrupti-
ble power supplies are 

Electronic Protection Devices 
41 Montvale 
Stoneham, MA 02180 
(617) 890-2518 

General Power Systems 
1400 North Baxter St. 
Anaheim, CA 92806 
(714) 956-9521 

Jefferson Electric 
840 25th Ave. 
Bellewood. IL 60104 
(312) 544-2200 

RTE Deltec 
2727 Kurtz St. 
San Diego, CA 92110 
(619) 291-4211 

-Steve 

IBM PC RS-232C 
Dear Steve, 

Before I purchased my IBM Pc. I owned 
a Qume Sprint 5 printer. By trial and error. 
I created a usable but not fully satisfac
tory cable to connect this serial printer to 
the IBM serial board. Apart from identi
fying pin usage and furnishing general 
suggestions, neither IBM nor Qume can 
help me. I am using an intelligent interface, 
but I would prefer to have a real cable. Is 
there a source that specifies proper com
puter-to-printer interfaces? 

FREDERICK ORKIN 

Philadelphia , PA 

Your problem is not uncommon. 
Despite the reputation that RS-232C has 
as a standard. it really hasn't helped end 
the confusion about printer interfacing. 

There are a few solutions, however. 10 
Technologies (ll811 Northeast First SL 

Bellevue, WA 98005, (206) 45HJ232) sells 
a smart cable that lets you hook up 
RS-232C devices to your machine with
out worrying about what signal is on 
what pin. LEDs on the device indicate 
which direction two switches on the cable 
must be set to ensure proper handshak
ing. The price is $89. 

Another possibility is to use a breakout 
box (available from many manufacturers, 
priced from about $40 to $80). This 
device slips between your computer and 
printer. It has LEDs that monitor the 
status of the various RS-232C lines so 
that you can actually "see" which lines 
are active. Some models provide jumpers 
so you can experiment with different con
nections until you determine the correct 
configuration. 

For a complete description of the oper
ation of breakout boxes and a circuit for 
the construction of one, see my article 
on page 28 of the April 1983 BYTE, 
"Build an R5-232C Breakout Box."-Steve 

CHAINING BASIC PROGRAMS 
Dear Steve, 

Frequently, I use the CHAIN command 
in BASIC to chain two smaller programs 
together. How can I chain two already
compiled BASIC programs? 

If I write two BASIC programs, what 
statements do I need to include. before 
compiling, to make one of the programs 
act as a subroutine of the other? 

Is it possible to call a compiled BASIC 
program as a subroutine from a noncom
piled BASIC program? 

SEN CAN 

St. Louis, MO 

1Wo previously compiled BASIC pro
grams cannot be chained without recom
piling the source code and including the 
appropriate statements. An accom
plished assembly-language programmer 
with a good debugging program could 
probably identify the "return to operat
ing system" call in the first program. The 
programmer could then patch in a ma
chine-language routine to chain to the 
second program, but it would be impos
sible to pass variables between the two 
programs. 

Microsoft BASIC does not allow you to 
make a compiled BASIC program act as 
a subroutine to another program. How
ever. a new product called BetterBASIC 
(Summit Software Technology, Box 99, 
Babson Park, Wellesley, MA 02157, (617) 
235-<J729) allows something similar. Read 
"IBM Images" in the December 1984 

(continued) 



ircuit·Board·Artwork It 
for th Engineer 

inaHury 

For only $895, smARTWORK® lets 
the design engineer create and 
revise printed-circuit-board art
work on the IBM Personal Com
puter. You keep complete control 
over your circuit-board artwork
from start to finish. 

Forget the tedium of taping it 
yourself or waiting for a tech
nician, draftsman, or the CAD 
department to get to your project. 

smARTWORK® is the only low
cost printed-circuit-board artwork 
editor with all these advantages: 
o Complete interactive control 

over placement and routing 
o Quick correction and revision 
o Production-quality 2X artwork 

from a pen-and-ink plotter 
o Prototype-quality 2X artwork 

from a dot-matrix printer 

o Easy to learn and operate, yet 
capable of sophisticated 
layouts 

o Single-sided and double-sided 
printed circuit boards up to 
10 x 16 inches 

o Multicolor or black-and-white 
display 

System Requirements: 
o IBM Personal Computer, XT, or 

AT with 256K RAM , 2 disk drives, 
and DOS Version 2.0 or later 

o IBM Color/ Graphics Adapter 
with RGB color or black-and
white monitor 

o IBM Graphics Printer or Epson 
FXj MXj RX series dot-matrix 
printer 

o Houston Instrument DMP-41 
pen-and-ink plotter 

o Optional Microsoft Mouse 

The Smart Buy 
At $895, smARTWORK® is proven, 

convenient, fast, and a sound 
value. Call us today. And put it to 
work for yourself next week. 

Wintek Corporation InquIry 339 
1801 South Street 
Lafayette, IN 47904-2993 
Telephone: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 

In Europe contact: RIVA Terminals Limited, 
Woking, Surrey GU21 5JY ENGLAND, 
Telephone: 04862-71001 , Telex: 859502 

"smARTWORK:' "Wintek" and the Wintek logo a re 
registered tradema rks of Wintek Corporation. 



How to go 
from 

------- to DOS 
without 

• • compronusIng 
your 

standards. 
It's easy. Just get an industry standard file access 

method that works on both. 
e-ISAM™ from RDS. 
It's been the UNIX'" standard for years (used in 

more UNIX languages and programs than any other 
access method), and it's fast becoming the standard 
for DOS. Why? 

Because of the way it works. Its B+ Tree index
ing structure offers unlimited indexes. There's also 
automatic or manual record locking and optional 
transaction audit trails. Plus index compression to 
save disk space and cut access times. 

How can we be so sure C-ISAM works so well? 
We use it ourselves. It's a part ofINFORMIX~ 

INFORMIX-SQL and File-it!~ our best selling data
base management programs. 

For an information packet, call (415) 424-1300. 
Or write RDS, 2471 East Bayshore Road, Palo Alto, 
eA 94303. 

You'll see why anything less than e-ISAM is just 
a compromise. 

RELATIONAL DATABASE SYSTEMS, INC. 
© 1985, Relational Database Systems, Inc. UNIX is a trademark of AT&T Bell Laborawries. INF'ORMIX is 
a registered trademark and ROS, C-ISAM and File- It! are trademarks of Relational Database Systems, Inc. 
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issue of Creative Computing for more 
details. 

It is not possible to call a compiled 
BASIC program as a subroutine from a 
noncompiled BASIC program.-Steve 

CHAMELEON PillS 
POWER SUPPLY 
Dear Steve, 

In his review of the Chameleon Plus 
(June 1984, page 327), Rich Krajewski 
stated that the Chameleon has a switch
ing power supply and that it could be 
switched only by a dealer. Is there any way 
to switch it myself? 

Also, do the Chameleon Plus, Compaq. 
and the Panasonic Sr. Partner run Micro
soft's Flight Simulator? 

DAVID TAY 

McLean, VA 

When you speak of "switching" the 
power supply in the Chameleon Plus, I 
assume you are referring to the review 
article's mention of being able to switch 
between I/O V and 220 V. Although I 
have not seen the power supply in the 
Chameleon myself, most power supplies 
of this type do have a simple switch. ap
propriately marked, for changing be
tween the two voltages. I am assuming 
that this switch is located within the 
power-supply box in the Chameleon. If 
you are the experimenting type, you can 
remove the power supply from the 
Chameleon, take the cover off of the 
supply. and look for a switch marked 
something like "110-120 V. 50-60 cycle" 
on one side and "220-240 V. 50-60 
cycle" on the other. If you do not find 
such a switch. do take it to your dealer. 

I have personally tested Flight 
Simulator on the Chameleon and it does 
not work. Published reports state that it 
does work on both the Compaq and the 
Sr. Partner.-Steve 

ATARI NUMBER 
CRUNCHING 
Dear Steve, 

I have been doing a certain amount of 
scientific computing on the 6502-based 
Atari 400 and 800XL computers. The main 
advantage of these machines is that in
teractive graphics is easy and nice. but 
there is a problem with speed as the 
BASIC and the floating-point hardware are 
pretty slow. Accessing the floating-point 
routines with machine language seems to 
speed things up by only about 40 percent. 

(continued) 
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FORTRAN, C, and 
BASIC Programmers ••• 
Programming just got easier with 
Scientific Subroutine Libraries 
from Wiley Professional Software. 

You need to quickly generate dependable, accurate and error-free code. Whatever language you 
use, Wiley Professional Software has a powerful SCientific Subroutine Library that can save you 
considerable programming time and development money. 

Each library consists of more than 100 pretested and precompiled mathematical and statistical 
subroutines, supplied on disk as a linkable library and as source code. Each package includes 400-
plus pages of documentation, providing you with extensive reference material , a listing of the 
subroutine's source code, complete test programs and the results of running each test. The 
Subroutines cover formulas for: 

• General statistics • Interpolations • Function evaluations 
• Probability • Fourier analysis • Systems of equations 
• Analysis of variance • Cross tabulations • Solution of equations 
• Regressions • Differential equations • Times series analysis 
• Matrices • Roots of biquadratic equations • and more 

Just out, Professional FORTRAN! Coming Soon, MORE FORTRAN! 

And now all the subroutines are available to those of you programming in ProfeSSional 
FORTRAN. All that's required is IBM Professional FORTRAN or Ryan McFarland FORTRAN. 

On the way is MORE FORTRAN, which includes subroutines covering such areas as: 

Analytical Geometry • Vector Algebra • Utility (including complex matrix 
manipulation) • Numerical Analysis (including fast Fourier transforms, and solution 
to systems of non-linear equations) • Assembler Service Routines-FORTRAN CALLS 

LIBRARY 

FORTRAN Library 

C Language Library 

BASlCA Library 

Professional FORTRAN Library 

MORE FORTRAN Library 

PRICE 

$175 

$175 

$125 

$175 

Call for Price 

REQUIREMENTS 

~licrosoft FORTRAN ver. }I) or later. or IBM 2.0 

Lattice C Compiler ver. 2.12 or later 

BASlCA 

IBM Professional FORTRAN: 
Ryan McFarland FORTRAN 

Microsoft FORTRAN ver. 5.2 or later: 
IBM Professional FORTRAN: 
PC DOS 2.0 or better 

To order, or for free literature, call: 212-850-6788 

Or write: Wiley ProfeSSional Software 
John Wiley & Sons, Inc. 
Leslie Bixel, Dept. B8 
605 Third Avenue, New York, NY 10158 

Dealer Inquiries Invited. 
Educational site licenses available. 

a SOFTWARE 

THE TECHNICAL SOFTWARE SOURCE 
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POWERFUL 

NEVADATM 
SOFTWARE FOR CPM:!.80 

NEVADA 

~R~ 3.0 B,~!2~;:;th pow",'o",,,,,, 
2 features, including compound conditionals & full CALL 

CANCEL. A classroom favorite. Requires 32K RAM. Package 
includes diskette, 165-page manual, many examples & 16 com-
plete COBOL source code programs. $29.95. 
COBOL Application Package, Book 1: $9.95. 

NEVADA 

FORTRANTM 
Based on ANSI-66 standards (FORTRAN IV) with some 1977 
level features. Advanced features include: IF. .. THEN ... ELSE 
statement ; COPY (include); CHAINing with COMMON: TRACE 
debugging. Requires 48K RAM. Package includes diskette, 214-
page manual, 5 sample programs & an 8080 assembler. $29.95. 

NEVADA 

A full-screen, video-display text editor designed specifically for 
computer program text preparation. Completely user-changable, 
it can be configured to almost any terminal & takes only 12K disk 
space. Requires 32K RAM. Package includes diskette & 59-page 
manual. $29.95. 

NEVADA PAS CAl!" ~ NOW $19.95! 
Diskelte & 184·page manual. Requires 64K RAM & 2 disk drives 

with atteast 90K storage. 

NEVADA BAS I C'" $29.95 
Diskelte & 220-page manual. Requ ires 48K RAM. 

NEVADA PI LOT'" $29.95 
Diskelte & 131-page manual with 10 sample programs. Requires 32K RAM. 

BIG P R I NT '" DISKETTE $19.95 
Great for making signs. Requires 132-print position printer. 

I 
e 

POWERFUL 

UTAHTM 
SOFTWARE FOR PC-OOS/MS':::"'OOS 

UTAH 

PASCALTM 
Has many advanced features including : 14 digit precision , BCD 
math (no round-off errors), floating point + 63 - 64, TRACE 
debugging, Arrays up to 8 dimensions, 64 strings, External 
procedures & Dynamic Module loading. Requires 128K RAM. 
Package includes diskette & 134-page manual.~ 

NOW $19.95! 
UTAH 

BASICTM 
Has advanced BASIC features such as full matrix operations, 
Single- & Multi-Line functions, BCD math (no round-off errors). 
And Utah BASIC has a built-in, full-screen text editor that makes 
programming a real pleasure. Requires 128K RAM. Package 
includes diskette & 220-page manual. $29.95. 

UTAH 

PILOTrM 
Written by Prof. J. Starkweather, the language's creator, Utah 
PILOT exceeds all PILOT-73 standards. And it has an integrated 
full-screen text editor for easy program development. Ideal for 
classroom instruction, business training & home study. Requires 
128K RAM. Package includes diskette, 125-page manual & 10 
sample programs. $29.95. 

UTAH ED IT '" $29.95 
Diskelte & 55·page manual. Requ ires 128K RAM. 

BIG P R I NT '" DISKETTE $19.95 
Great for making Signs. Requires 132·print posit ion printer. 

UTAH software requires 128K RAM (i.e. , 90K user RAM) an IBM·PC, XT, AT, PCj r, 
or compatible (16·bit) micro with MS· DOS or PC· DOS Operating System, Rev. 2.0 
or higher. 

NEVADA Software requires 32K RAM (unless otherwise indicated above) , a CP/M 
Operating System & an 8080, 8085, or Z·80 (8-bit) processor. 

~---------------------------------------------------------------------------------, 
SATISFACTION GUARANTEED! If for any reason you're no t completely satisfi ed, just return the Nevada or Utah package within 15 days- in good condit ion, \ "lr. \ \111

1
\ 

with the sealed diskelte unopened - and we' ll refund your money! There's absolutely no risk to you , so why wait?-order today! We welcome C.O.D.s and r ' ..... 

(PLEASE NOTE: In-slore prices are $39.95. Prices shown here are valid only by mail order wilh Ihis coupon ; offer expires Aug. 31, 1984.) 

NEVADA Please send me these NEVADA Software packages: 
O COBOL O FORTRAN D EDIT O PASCAL O BASIC O PILOT O BIGPRINT 
(Extra manuals-$14.95 each; diskeltes alone-$19.95 each. Specify number & formats 
of manuals and/or diskettes required.) 

Please specify the diskette format you want : 

0 8" SSSD (Standard CP/M IBM 3740) 
0 5'14" Diskette for: D Access/Actri x; D Apple CPM ; D DEC VT 180, or 

o Rainbow; 0 Epson QX-l0; 0 Heath Hard Sector (Z-89), or 0 Soft Sector (Z-90, 
Z-100); 0 IBM-PC (requires Z-80, Baby Blue II Card); 0 Kaypro DO (NCR); 
o Micropolis Mod II ; 0 NEC PC 8001 ; 0 North Star DO; 0 Osborne SO; 
O Sanyo 1000, 1050; O Superbrain DO 3.X ; o Televideo; O Xerox 820 SO.) 

UTAH Please send me these UTAH Software packages (IBM-PC diskette) : 
O PASCAL O BASIC O PILOT D EDIT O BIGPRINT 
(Extra manuals- $14.95 each ; d iskeltes alone-$19.95 each. Specify number & formats 
of manuals and/or diskeltes required.) 

Send your order to: 

ELLIS COMPUTING, INC. 
3917 Noriega Street, San Francisco, CA 94122 

Phone (415) 753-0186 

Send me __ software packages: TOTAL __ _ 

Other: extra manuals, extra diskettes, 
Nevada COBOL application Book 1, BIGPRINT: TOTAL __ _ 

California residents add sales tax (6% or 6 1/2%) 
Handling/shipping : add $5 for first package or manual, $2 each 
addit ional. OVERSEAS : add $15 for first package or manual, 
$5 each additional. 

O Check O MasterCard O VISA 
Checks must be in U.S. Dollars, drawn on a U.S. bank 

O C.O.D. (add $4) 

Enclosed : TOTAL ___ _ 

CARD # ____ _____________ Exp. ___ _ 

SIGNATURE ___ _________________ _ 

SHI P TO NAME _ __________________ _ 

STREET ________ _____________ _ 

CITY/STATE/ZIP ___________ ________ _ 

CPIM IS a Digital Research TM; MS is a Mic rosoft Corp_ TM; Apple II is an App le Computer, Inc TM; 
Osborne IS an Osborne Compu ter Corp, TM; XerOK 820 is a Xe rox Corp, TM : Kaypro is a Non-linear 
Sys. TM: Heath/Zenith is a Heath Corp. TM: IBM is an Internat ional BUSiness Mach ines, Corp. TM, 
Nevada BASIC. Nevada COBOL, Nevada FORTRAN, Nevada PilOT. Nevada PASCAl. Nevada EDIT, 
Utah BA SIC. Vlah PASCAL. Vlah PI LOT. Viall EDIT. BIGPA1NT & Ellis Compuling. Inc. arc Ellis Com-
pul ing TM s. ,e 1985 Elli s Computing . Inc. 

--------------------------------------------------------------------------~ 
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at most. and is clumsy. 
Is it possible to speed things up by 

replacing the 6502 chip with the new 
65816 in the Ataris. or would something 
much more extensive be necessary? 

Also. I remember seeing an ad for the 
Fastchip. a faster replacement for the 
floating-point hardware chip for the Atari. 
That was a year or so ago. Are they still 
available. and do you know where I might 
get a couple? 

JOHN COCKE 

7lJcson, AZ 

Rep/acing your 6502 with a faster chip 
is possible, but several hardware and 
firmware changes are required that make 
it uneconomical. 

A less expensive approach is to use the 
Fastchip. This chip will speed up applica
tions involving floating-point calculations 
by as much as four times, according to 
the manufacturer. A review of the Fast
chip appeared in the September 1982 
issue of Compute! magazine. The Fast
chip is available from Newell Industries, 
3340 Nottingham Lane, Plano, TX 75074. 
-Steve _ 

Between Circuit Cellar Feedback. personal ques
tions. and Ask BYTE. I receive nundreds of letters 
eacn montn. As you mignt nave noticed. at tne end 
of Ask BYTE I nave listed my own paid staff. We 
answer many more letters tnan you see publisned. 
and it often takes a lot of researcn. 

If you would like to snare tne knowledge you nave 
on microcomputer nardware witn otner BYTE 
readers. joining tne Circuit Cellar/Ask BYTE staff 
would give you tne opportunity. We're looking for 
additional researcners to answer letters and gatner 
Circuit Cellar project material. 

If you're interested. let us near from you. Send 
a snort letter describing your areas of interest and 
qualifications to Steve Ciarcia. POB 582. Glaston
bury. CT 06033. 

IN ASK BYTE. Steve Ciarcia answers questions on 
any area of miaocomputing. Tne most representative 
questions received eacn montn will be answered and 
publisned. Do you nave a nagging problem? Send 
your inquiry to 

Ask BYTE 
c/o Steve Ciarcia 
POB 582 
Glastonbury. cr 06033 

Due to the high volume of inquiries. personal replies 
cannot be given. All letters and pfwtograpns become 
tne property of Steve Ciarcia and cannot be returned. 
Be sure to include "Ask BYTE" in the address. 

The Ask BYTE staff includes manager Harv 
Weiner and researchers Bill Curlew. Larry Bregoli. 
Dick Sawyer. Robert Stek. and Jeannette Dojan. 

DATA 
PRODUCTS 

Se habla Espanol Call for programs not listed 

Technica l & Other Information (602) 246-2222 
TOLL FREE ORDER LI.NE 1-(800)-421-3135 

SOFTWARE SPECIALS Authorized Sperry Dealer 

Word Perfect .. . ...... $199 Superca lc II I Ver. 2 . . . $159 Crossta lk . . . . . . . . . . . 595 
Mu ltimate ... .. . . . . . . . $225 Nutshell . .. ... . . . . . . . . . $55 We stock over 300 IBM 5011-

Knowledg eman . . . . .. . $225 R Base 5000 . . . . . . .. .. $369 ware programs-call for pricing 

FREE! PRINTER SET SOFTWARE 
Purchase an Okidata, Epson , Gemini or 
Toshiba printer and receive at no charge a 
menu driven program to set print character
istics or to make your computer function as a 
correcting typewriter. Retail value $35. 
Available for most disk formats. 

I E 
CITIZEN 
MSP-10 ........ . ,' , .. , . ... , .. . . . . $299 
MSP-15 ... .. ........ ... ... .. , . . . .. Call 
MSP-20 . . ...... . . ... .. . ... .. ... . .. 425 
C-ITOH 
F-10-55 .. .. . ... ..... .. . ..... . ... . 1030 
8510 Parallel (Pro-writer) . . .. .... ... 295 
8510SEP ... ... . .... ... ...... ... . .. 399 
DAISYWRITER 2000 . ........ . .... 795 
EPSON - Call on all models 
JUKI 
Juki 6100 ....... . ... ... ... . .. .. .. . 385 
Juki 6300 ..... . .. ... .... . ......... 6a5 
Juki Tractors . ........ .. .. . ... . .. . . 129 
NEC 
3550 ........ . .... . ... . . . .. . .. ... . 1009 
8850 . .................. . ... . ..... 1349 
P2 Parallel .. ..... . .. . ... . .. . . . .... 525 
P3 Parallel .... . .. . .... . .... . ..... . 725 
OKIDATA - Call on all models 
PANASONIC 
1091 ............. .. .... . ... .. . ... . 258 
1092 ... . . .. ..... . . . .. .... ... . .. . .. Call 
1093 .................. . ........... 515 
KXP3151 . .. . ..... ... . . ............ 455 
SILVER REED 
EXP 400P ............. . .. . . . ...... 235 
EXP 500P . .... ... .. ... ...... . ..... 289 
EXP 550P . . ..... .. .. . ....... .. ... . 399 
EXP 770P .... . ...... . . . ........... 699 
STAR MICRONICS 
SG-10 . . . ..... ... . .. ........... .. . . 235 
SG-15 ... .. . . ........ . . . . .... ...... 369 
Call for prices on other models 
TOSHIBA 
1340 ........ . ..... ..... .. .. ... . ... 549 
P351 . . .. .. . ... . ....... .. .... . .... 1164 
AB PRINT SWITCH . . .. .. . . .. . ...... 75 

- - COMPUTERS - -
IBM PC ........ .. . . ....... .. ...... Call 
Sperry PC Mono . ... .......... . . .. 1650 

- - MOUSE SYSTEMS - -
PC Mouse w/ Paintbrush . .. . ........ 135 

- - TERMINALS- -
Qume QVT-102 Green . .... .. . . .. .. $448 
WYSE 50 . .... .. . ........ . ..... . ... 450 

- - MICROSOFT - -
Bus. Mouse .. .. . : ... ... . .. . .. . . . . . 120 
Serial Mouse . ....... .. .. .. ... . . . .. 129 

--MODEMS--
Hayes 1200 ..... ... ... . .. .. .. ..... . 389 
Hayes 1200B ...... . . . .... . .. . . ... . 359 
Hayes 2400. , . ... . ........ . .... . ... 595 
Anchor Mark XII . . . . ... . , ... .. .... . 239 
Anchor Express . . ........ . ........ 274 
Promodem 1200B . . ...... . ... .. . .. . 265 
Pro modem 1200 . . . ..... .. . I • • •• • ,. 305 

--RAM--
64K 150NS Chips (set of 9) ...... . . 9.50 
256K Ram Chips (set of 9) .......... 35 

- - BOARDS --
AST Six Pack Plus W/384K . .. . ..... 295 
AST Advantage .. .. ... . ............ 395 
Hercules Color Card . .. . , . . . ... . ... 149 
Hercules Graphics Board . . ....•... 295 
Paradise Graphics Board . . ... . .... , 259 
Paradise Five Pak w/64K .. . . .. . .... 175 
Quadram Board . . . . .. . . .. . . . ... ... 199 
Quadcolor I . ........... . .... . .... . 179 
Sigma Maximizer W/64K .. .... . . .. . 189 
512K Expansion Board W/ 128K .. . .. 145 
STB Graphics Chauffeur Board ..... 255 
STB Moho Board ... . ..... . . .. ..... 155 
TEC Mar Graphics Master .......... 465 

- - DISK DRIVES - -
Iomega Bernoulli 20 mg . ...... . ... 2450 
Iomega Bernoulli Plus 20 mg . . . . .. 2625 
10 mg External Hard Drive . .. . . .... 825 
33 mg External Hard Drive ....... . 1625 
Teac 1/2 Ht. Drives ....... . .. . ...... 99 
Turbo 10 Internal Drive ... .. .. . .... 625 
Turbo 20 Internal Drive .... . ...... 1010 

- - MONITORS - -
AMDEK ... . . .... . .... ... Call for price 
Princeton HX-12 . .. . ....... . .... . . . 449 
Princeton Max 12E .. .. . . ..... .. ... 179 
Taxan 425 ... , .. .. . ..... . .. . . . . . ... 399 
Taxan 121 Green ..... ... .. ..... .. . 125 
Taxan 122 Amber .. . . ... . . ......... 134 

- - CP/M SOFTWARE - -
Call us lor priCing on CP/M Softwarel 
Programs ·lIke Multiplan, Wordstar 
Propack, Fortran, Move-It, Crosstalk and 
more! 

TERMS: Prices include 3% cash discount. Add 3% for charge orders. Shipping on most items 
$5.00. AZ orders +6% Sales Tax. Personal check. allow ten (10) days to clear. Prices subject to 
change. 

Inquiry 335 

TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave., Suite 6 
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MOST 
EPSOM 
PRINTERS 
HAVE BEEN RUNNING 
LONGER THAN MOST 
PRINTER COMPANIES. 

In this age of ram
pant office automa
tion, Epson"printers 
seem to be one of the 
few things that never 
break down. This reli
able, worry-free per
formance has been 

characteristic ofEpson 
ever since we devel
oped the fil'st low-cost 
printer 20 years ago. 
No other printer or 
printer company comes 
close to such proven, 
long-term reliability. 

Not all printers work '---'~~ .. ' 
with all computers. 
Or all software. 

This incompatibil- . 
ity can be avoided if 
you're just matching 
one printer to one 
computer. But it 
can cause real prob
lems if you ever 
want the flexibility 
to hook that printer 
up to a different 
computer. 
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Which is why most 
of our printers have 
been operating longer 
than most printer 
companies. And will 
probably continue 
working after many of 
them have stopped. 

fo~ettable 
printer you 
ever boUght. 

The main reason cor
porate.MIS departments 
think so much of Epson 
printers is that once they're 
bought, they rarely have to 
give them another thought. 
With an estimated 5 mil
lion lines between failures. 
And 100 million characters 
between new print heads. 

They're easy to use, 
many with simple push
button typestyle controls, 
so you won't be hearing 
those complaints or fran
tic calls for help. 

For most people, The ribbon cartridge is 
reading a printer very easy to put in and 
manual is like hard take out. No muss. No engi-
labor. But it's im- neering degree r.equired. 

• And Epson prmters are 
portant if you want , famous for being able to 
to get the most out take those odd little bumps 
of your printer. and crashing falls that 
We've been work- render other equipment 
ing to make our useless. 

al As for our full year 
m~nu s as user warranty, well it's reas-
friendly as our suring to have. But nobody 
printers. seems to need it. 



son 

& 
far 

SPEED 
readers 

Ifit's characters per second 
you're looking for, one of 
these five Epson printers is 
probably just your speed. 

The FX series dot matrix 
printers. 160 cps draft. 32 cps 
Near Letter Quality. 

The LQ-1500 dot matrix 
printer. 200 cps draft. 67 cps 
Letter Quality. 

The SQ-2000 inkjet printer. 
176 cps draft. 106 cps Letter 
Quality. 

The JX-80 color printer. 160 
cps draft. 32 cps Near Letter 
Quality (optional). 

The HS-80 portable ink 
jet printer. 160 cps unidirec
tional draft. 32 cps Near 
Letter Quality. 

JI...lSt. 

A 
Sample 
Of The 

Vayiety of 
Type 

Available 
From our 

LQ-1500 

Printer 

HARDCOPY 
DECISIONS MADE EASY 

Epson's on-going line of 
dot matrix, daisywheel, ink 
jet, and thermal transfer 
printers and plotters sets 
the standard for the entire 
industry. The more you 
know about them, the easier 
your printer decision will be. 
The New Standard. The 
Epson FX series have set 
new standards as the work
horses of the industry. With 
print speeds of 160 charac
ters per second in draft 

"So the question is: 
'Which Epson?' " 

mode, easy access to Near 
Letter Quality, a 20% in
crease in throughput, and 
excellent graphics, they're 
the number one selling 
printers from the number 
one printer company. For 
spreadsheets and financial 
reports, there's a wide car
riage model. 

The Complete Printer. 
For speed, versatility and 
quality, there's nothing like 
the LQ-1500. Featuring a 
24 pin printhead, its type 
rivals an office typewriter, 
at four times the speed of 

the average daisywheel. 
In draft mode, the LQ-1500 
flies at 200 cps. And its 
graphics are among the 
highest resolution of all dot 
matrix printers. 

The Strong Silent Type. 
The Epson performance 
alternative for sound-sen
sitive work environments is 
the quiet new SQ-2000 ink 
jet printer. This state-of
the-art printer uses 24 ink 
jet nozzles to produce letter 
quality print on virtually any 
paper. It combines both 
high speed and high quality. 
It speeds through wide 
carriage spreadsheets at 176 
cps, in draft mode. And 
produces beautiful letter 
quality originals at a remark
able 106 cps. As with all 
Epson printers, it offers a full 
year warranty. 

Epson printers 
are used 

by more major 
companIes 

than any other 
printer 

in the world. 

Epson 
LQ-1500 

EPSON 
Number One. 

And built like it. 
Epson is a registered trndemark of Epson Corporation. 

IBM is a registered trademark of International Business 
Machines Corporation. FX·185 is a trademark of 

Epson America, Inc. 
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THE AMIGA PERSONAL COMPUTER 

by Gregg Williams. Jon Edwards. and 
P~iIlip Robinson . ................... . 83 

ClARCIA'S CIRCUIT CELLAR: BUILD 

THE BASIC-52 COMPUTER/CONTROLLER 

by Steve Ciarcia . ....... .. . . ........ 104 

THE DSI-32 COPROCESSOR BOARD. 

PART I : THE HARDWARE 

by Trevor G. Mars~all. George Scolaro. David L. 
Rand. Tom King. and Vincent P. Will iams . . 120 

PROGRAMMING PROJECT: ' CONTEXT-FREE 

PARSING OF ARITHMETIC EXPRESSIONS 

by Jonathan Amsterdam. . .. 138 

ea ures 
IN EARLY 1984. officia ls from a start-up company called Amiga showed jour
nal ists prototypes of a new personal computer. The prototypes used a Sage 
68000-based mach ine as a CPU. Big steel boxes performed the special graphics 
and sound functions that Am iga planned to implement in silicon. The graphics 
were spectacular-fast enough to support ani mation. The audio output not 
onl y produced music but used stereo to enhance animation. Sound shi fted 
from the right speaker to the left as a ball bounced across the screen. Everyone 
wondered if Amiga could really reduce all the power in the prototypes to si licon 
chi ps. 

La te in 1984 and earl y in 1985, venture capital firms became wary of new 
entri es in the crowded personal computer market increasingly dominated by 
IBM. Serious doubt arose about whether Am iga would be able to get capita l 
to manufacture its machine. Many of us fea red that the exciting machine we 
had seen in prototype would never become a product. We were delighted 
when Commodore acquired Amiga and saved this technica lly outstand ing 
machine from obli vion. Gregg Williams, Jon Edwards, and Phillip Robinson 
give an in-depth look at the technology that makes the Amiga the most ad
vanced and innovative personal computer today. 

Steve Ciarcia's Z8 controllers are runn ing all sorts of devices throughout 
the world. This month, Steve introduces a new controller that is bus-compatible 
with his Z8 products The BASIC-52 computer/contro ller has an 8K BASIC in 
ROM and so is easy to program. Steve wi ll be developing applications fo r 
the BASIC-52 in the months ahead. 

BYTE's readers appreciate the 32032 microprocessor from NatioDal Semicon
ductor because of its outstanding architecture and its raw power. t hose who 
want to buy a complete 32032 system can now get systems such as the Eli te 
Computer Systems Expert 32 (see What's New, May, page 464). Those readers 
who want to move a 32032 into an existing box can complete the DSI-32 32032 
coprocessor board for the IBM PC described in th is issue. Five authors from 
Definicon Systems te ll about the hardware and softwa re that will give many 
of us our first taste of 32-bit microcomputing. 

The August Programming Pro ject lists Pasca l code that can do context-free 
parsing of arithmetic instructions, which converts them to executable form. 
The code generates what amounts to a TI-style ca lculator. In the process of 
building the calcu lator in software, you learn a lot about the roots of the parser 
in linguistic theory of context-free grammars. Jonathan Amsterdam wrote the 
parser in highl y portable Pasca l code. 
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WordPerfed 4.0. 
Our highest lllarks yet. 

A perfect report card. It 
wasn't necessarily our goal when 
we added the most recent enhance
ments to WordPerfect. We were 
more interested in responding to 
the suggestions of our users and 
dealers. 

But a perfect report card is 
like icing on the cake. And it 
makes us more confident than ever 
that WordPerfect 4.0 is the most 
perfect WordPerfect, yet 

Easier. 

Most WordPerfect 4.0 functions 

Faster. 

Document ori
entation means 
WordPerfect 4.0 never makes you 
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REPORT 

WORD PERFECT 

aaaa 
Performance 

Documentation 

Ease of Use 

Error Handling 

support 

wait between 
pages. No 
matter how 
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fast you type, 
WordPerfect 
won't slow you 
down Info World 

Better. 

WordPerfect 4.0 includes several 
features not found on many word 
processors. Like a 100,000-word 
phonetic dictionary; multi-page 
footnoting capability; table of 
contents and index generation; 
automatic outlining and para-

graph numbering; 
and a 4.0 net

work version 
Get the word 

.) processor that 
lives up to 

Info World its name (and 
its report ca rd) : 

WordPerfect 4.0. For more 

" 

;1 

" , 
; 

." 
~, 

,; 

1 

information, see your dealer. 
Or call or write: 

SSI Software 
288 West Center Street 
Orem, Utah 84057 
Information: (801) 227-4020 
Order Desk: 1-800-321-4566, 
Toll-free 

oftware 
Reaching for perfection. 

Inquiry 285 
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IN BRIEF 

Name 
Amiga Personal Computer 

Manufacturer 
Commodore International 
1200 Wilson Dr. 
West Chester, PA 19380 
(215) 431-9100 

Price 
$1295 

Microprocessor 
Motorola 68000, a 32-/16-bit microprocessor (32-bit internal data path and 
registers, 16-bit external data bus) running at 7.15909 MHz 

Main Memory 
256K bytes dynamic RAM , user-expandable to 512K bytes; 
machine's design allows for maximum of 8.5 megabytes 

ROM 
192K bytes of ROM containing multitasking, graphics, sound, 
and animation support routines 

Graphics 
Five modes (320 by 200 pixels, 32 colors; 320 by 400, 32 colors; 640 
by 200, 16 colors; 640 by 400, 16 colors; sample-and-hold mode); 
independent horizontal and vertical scrolling of dual playfields; 
eight hardware sprites; colors chosen from a palette of 4096 colors 

Sound 
Four independent audio channels; sound produced without supervision 
of 68000 

Floppy Disk 
Built-in 3V2-inch double-sided disk drive. Disks hold 880K bytes 
in 160 tracks, each with eleven 512-byte sectors; drive hardware can read 
an entire track at a time 

Keyboard 
Detached 89-key keyboard with calculator pad, function and cursor keys; 
keyboard returns row/column keycodes for each key, sends both key-up and 
key-down signals; can sense up to two keys simultaneously; 
8-key type-ahead buHer 

Expansion Ports 
Disk port onto which three additional disk drives can connect via daisy chain; 
serial port with maximum transfer rate of 500,000 bps; 
programmable parallel port normally configured as Centronics-compatible; 
expansion bus includes full set of signals for optional peripherals and 
memory expansion 

User Interface (Intuition) 
Supports multitasking through the use of virtual terminals; allows simultaneous 
display of diHerent resolutions and graphics modes 

Bundled Software 
AmigaDOS 
Voice Synthesis Library 
ABasiC 
Tutorial (Mindscape) 
Kaleidoscope (Electronic Arts) 

Audio and Video Ports 
Two stereo audio jacks; RGB analog, RGB digital , and NTSC composite 
output 

Miscellaneous 
Three custom chips to control graphics, audio, and peripheral I/O; chips 
connected by 19-bit register-address bus; two-button mechanical mouse 

Optional Peripherals 
3'l2-inch 880K-byte disk drive; RGB analog color monitor; 256K-byte memory 
expansion module; 300/1200-bps modem; MIDI interface; frame grabber 
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THE AMIGA 

not coinCidental ly, people want Apple 
to increase the Mac's speed, add 
color. and lower its price. 

Commodore has just introduced a 
computer that promises these im
provements, and it does so by doing 
many things in hardware At S1295 . 
the Amiga Personal Computer (see 
photo I) promises lightning-fast 
desktop-metaphor graphics in color 
and twice as much memory and disk 
storage as the Macintosh for several 
hundred dollars less than the Macin
tosh (about S900, but you'll have to 
buy a monitor or television set for the 
Amiga). It also has an expansion bus 
and a whopping 192 K bytes of so
phisticated 68000 code in ROM (read
only memory) that extends the multi
tasking, graphics, sound, and anima
tion capabilities of the Amiga 
hardware. 

SYSTEM DESCRIPTION 
The Amiga is summarized in the In 
Brief section on this page. It has no 
slots for expansion cards, but Com
modore later intends to offer a box 
that connects to the expansion con
nector to add several expansion slots. 
(It is theoretically possible to add 8 
megabytes of memory in this way.) 
The Amiga's disk operating system 
will also be able to look at the expan
sion box, determine what peripherals 
are present. and configure itself ac
cordingly. regardless of the box 's 
contents. 

SYSTEM ARCHITECTURE 
The Amiga has a unique architecture 
that is only partially described by a 
functional block diagram (see figure 
I) Three custom chips relieve the 
68000 processor of many tasks that 
tie it down in other computers. How
ever, the diagram does not show the 
finely tuned sharing of the system's 
data and address buses, the 25 DMA 

Gregg Williams is a senior technical editor at 
BYTE, and Jon Edwards is a technical editor. 
They can be reached at BYTE, POB 372. 
Hancock. NH 03449. Phillip Robinson is 
a West Coast senior technical editor at BYTE. 
He can be reached at BYTE M~gazine. 425 
Battery St .. San Francisco. CA 94111. 



(direct memory access) channels that 
do many data-movement-intensive 
operations without tying up the 
68000 . or the multiprocessing 
routines in ROM that allow the Amiga 
to orchestrate a variety of tasks. In the 
following sections we will look at the 
key elements of the Amiga's system 
architecture. 

THE CUSTOM CHIPS 
The three custom chips that control 
DMA. graphics. sound. and I/O (input/ 
output) (see photo 2) were designed 
by Jay Miner. who is best known for 
his design of the custom chips in the 
Atari 800 series computers. Although 
we will discuss them in depth by func
tion. here is a simple breakdown: 

• The "animation custom chip" actual
ly contains several miscellaneous 
functions. It is the "traffic cop" that 
controls DMA. It contains the Copper. 
a coprocessor that can directly con
trol the other chips in relation to the 
video beam. and the Blitter. a device 
that quickly draws lines. fills areas with 
a given color. and manipulates rec
tangular blocks of pixels. 

THE AMIGA 

• The graphics custom chip. which 
manipulates the visible display. per
mits up to two independent bit
mapped images and eight sprites 
(which are images that can be moved 
easily around the screen. "under" or 
"on top of" the bit-mapped images). 
• The peripherals/sound custom chip 
contains four channels of sound. the 
disk controller. an interrupt controller. 
and the interfaces for the serial port 
and the mouse/joystick port. 

INTERRUPTS AND DMA 
In the Amiga. all the peripherals are 
interrupt-driven-that is. the 68000 is 
not tied up constantly polling them to 
see if they have new data; instead. the 
68000 gets data from the peripheral 
only when the peripheral sends an in
terrupt signal. The peripherals/sound 
chip receives interrupt-request signals 
from one of 15 sources (e.g .. the disk 
drive or a sound channel). translates 
the request to one of six interrupt 
levels supported by the 68000 (the 
seventh is reserved for future use). 
and sends the interrupt signal to the 
68000. 

The 68000 shares the address and 

data buses with 25 channels of DMA. 
the registers and logic of which reside 
in the custom chips. Amiga's DMA is 
fast for two reasons: first. the fact that 
each device has its own DMA chan
nel decreases the overhead asso
ciated with a DMA operation; second. 
many DMA operations are interleaved 
with 68000 bus access in a way that 
makes the DMA transparent to the 
68000 (see below for details). 

When DMA occurs between mem
ory- and custom-chip registers. the 
use of the 19-bit register-address bus 
(see figure I) makes the transfer twice 
as fast. By putting the memory ad
dress on the address bus and the 
register address on the register
address bus. the DMA circuitry causes 
the data value to move directly from 
the memory address to the register. 
This occurs twice as fast as DMA 
would via the 68000. which would 
first read the data into itself and then 
write the result to the register. 

LIBRARIES AND DEVICES 
System software (much of it in the 
192 K bytes of ROM) contains libraries. 

(continued) 

--TV----RG8-COMPOSITE--- VIDEO 

GAME 1/0 

PRINTER PORT 

Figure I: A block diagram of the Amiga Personal Computer. 

1/0 AUDIO 

CHIP MEMORY 
256K BYTES STANDARO 
256K BYTES ADD-ON 
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Composite 
video out 

Connector 
to RF modulator 

RGB 
video out 

256K 
dynamic RAM 

Animation 
custom chip 

Graphics 
custom chip 

Audio out 

n 

Display 

Serial 
interface 

bus arbitration, 
RAM support, 
and bus drivers 

External 
disk interface 

8520s 

Parallel 
interface 

Keyboard 
connector 

processor 

Locations 
for ROMs 

Photo 2: Tlie Amiga motlierboard. Tlie internal disk drive. wliicli lias been removed. would normall y obscure tlie lower riglit corner 
of tlie motlierboard Tlie power supply (not sliown) is to tlie left of tlie motlierboard. 
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a predefined way of organizing useful 
routines so that they can be accessed 
with maximum flexibility. Libraries 
can be resident or transient and can 
be used at any memory address 
(when they're in RAM [random-access 
readlwri te memoryf). Both routines 
and data can always be ca lled v ia a 
68000 indirect reference with offset; 
this allows you to write code using a 
library routine without knowing that 
library's address at compi le time. (In 
fact. all the code in the system can be 
referenced knowing only one fixed 
address in the machine, and even that 
address is supplied to any machine 
that needs it) A device is an extension 
of the library concept that allows soft
ware to access i/O devices (both pres
ent and future) in a uniform way. 

THE EXEC ROUTINES 
The Exec system is a collection of 
reentrant optimized 68000 ROM 
routines that perform many functions 
vital to the operation of the Amiga. 
It includes routines that create and 
manipulate lists and queues, schedule 
tasks by priority, handle interrupts, 
organize device 1/0. contro l memory 
use, and perform other functions. 

An important data structure in the 
Amiga is the list node. The list node is 
a block of data with pointers to the 
predecessor and successor nodes in 
the list it's in, two 8-bit type and priori
ty fie lds, and an associa ted block of 
data. A list is a doubly linked chain of 
list nodes and items, started by a 
header that points to the first and last 
nodes. Exec contains several routines 
that let you do th ings like create a new 
list. insert a list item into its proper 
place in a queue, and remove a node 
from a list 

Another important set of routines 
allows you to manipulate tasks. A task 
is a unit of work that shares the Am iga 
with other tasks in a way that varies 
wi th both the type and priority of the 
task. (All the current tasks are held in 
a queue and are executed by decreas
ing priority) Most programs and oper
ations reside in the Am iga as tasks. 

The task priority field , wh ich con
tains a number between -128 and 
127, determines the order in which 

THE AMIGA 

The Exec routines 
perform many 
functions vital 

to the operation 
of the Amiga. 

tasks will execute. Tasks with identical 
numbers share the Amiga in time 
slices of preselected duration. A task 
wi th higher priority preempts the cur
rent task and begins executing. 
Because the system saves a task's 
states, reg isters. and stack area, a task 
ca n resume at any time. More impor
tant. programmers do not have to 
make allowances for other tasks that 
may be running concurrentl y- whi le a 
task is active, it "thinks" that it has full 
unrestricted access to the 68000. 

SHARING THE SYSTEM Bus 
Consider that the Am iga ca n simulta
neously read the disk, play four chan
nels of audio, and show 16-color low
resolu tion bit-plane graphics and 
eigh t sprites wi th vi rtuall y no slow
down of the 68000 processor This is 
possible largely because of the way 
various subsystems share the bus. 

The Amiga's 68000 runs at 7.15909 
MHz, wh ile its memory run s at twice 
that speed Most o f the instructions 
in the 68000 alternate between using 
the bus and doing internal ca lculation. 
In this situation, the memory can run 
at its top speed and still leave every 
other bus cycle free. 

The bus sha ring takes place in sub
divisions of the time the electron gun 
takes to draw one line of pixels and 
do a horizontal retrace, approximately 
63 microseconds (IlS). Thi s divides 
into approxi mately 226 memorY
access cycles of 280 nanoseconds (ns) 
each. The Copper, Bl itter. and 68000 
access memory on the even cyc les (0. 
2.4 .... J: the odd cyc les (I. 3, 5, .. . ) 
are reserved for four cycles of mem
ory-refresh DMA. three cyc les of disk 
DMA. four cycles of audio DMA 
(enough for four channels), 16 cycles 
of sprite DMA (enough fo r eight 
sprites). and 80 cyc les of b it-plane 

DMA (enough to show a 16-color low
resolution image). The DMA ci rcuits 
on each ch ip "know" when their slots 
occu r on each hori zontal line and 
automatica ll y initiate the DMA trans
fer without involving the 68000. 

In many cases, the Copper and the 
Blitter aren't act ive, leav ing the 68000 
running at fu ll speed (Actually. some 
instructions need the bus at odd 
times: if the bus isn't avai lab le. the 
68000 will insert wa it states until the 
bus-arbitration PAL [programmed
array logic chip[ signals that the bus 
is free by asserting the 68000's DTACK 
line. This happens more frequently as 
the custom ch ips demand more of the 
bus's cycles) 

Several things modify this bus shar
ing. If . you use more than fou r bit 
planes of low-resolution display, or 
more than two high-resolution bit 
p lanes, the bit-plane DMA will steal 
some memory cycles from the 68000. 
Both the Copper and the Blitter have 
higher priority than the 68000 and 
wi ll get the cycles they need first If 
the Blitter senses a memory-bus re
quest by the 68000, it wi ll halt within 
a few cyc les to let the 68000 use the 
bus: then it will again take over the 
bus and continue. This gives the 
68000 some cycles even when the 
Blitter is running. If you set an inter
nal "Blitter priority" bit. however, the 
Blitter steals all the cyc les it needs 
from the 68000. Even this is not as 
bad as it sounds: whenever any of the 
above items steals cyc les, it st ill per
forms its functi on faster and more ef
ficiently than the 68000 could have 

MULTITASKING 
The Am iga is multitasking- that is, it 
can work on more than one thing at 
a time. At a low level. for example this 
means that the Amiga ca n move 
sprites, read from the disk, and play 
music at the same time. At higher 
leve ls, several programs ca n run si
mu ltaneously in overlapping windows. 

The Amiga's multitasking ability 
comes from several features we've 
already discussed the interrupt struc
ture and th e Exec multitasking rou
tines in ROM. Interrupts. wh ich are 
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routed through and prioritized by the 
peripherals/sound chip. initiate task 
switching. For example. when a pe
ripheral signals its need to do I/O. the 
interrupt goes through the periph
erals/sound chip and causes the pe
ripheral 's interrupt routine to execute 
(assuming that no interrupt of higher 
priority is running) . The interrupt 
routine either handles the peripheral 's 
need immediately or notifies a task to 
do so. then the routine ends. In both 
cases. the Amiga then calls the task 
rescheduler. which ensures that the 

ADDRESS 
(HEXADECIMAL) 

000000 

040000 

080000 

1.5 MEGABYTES-
RESERVED 

200000 

8 MEGABYTES RESERVED 
FOR FUTURE USE AS PROCESSOR 
RAM AND PER IPHERALS 
(LOCATED IN EXPANSION BOX) 
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appropriate task has the chance to 
use the system. 

THE COPPER 
The Copper is a coprocessor inside 
the animation chip that runs its own 
program. The execution of this pro
gram is tied to the progress of the 
electron beam as it draws the video 
display. Because of this capability. the 
Copper is most often used to control 
the graphics and sound parts of the 
custom chips. thus relieving the 68000 
o f the same task. The Copper reads 

-256K OF CHIP RAM 
~(RAM FOR STANDARD MACHINE) 

256K OF CHIP RAM 
(OPTIONAL PLUG -IN MEMORY) 

---- ----------
AOOOOO 

1.988 MEGABYTES-
RESERVED 

BFDOOO _12K RESERVED AS ADDRESS SPACE 
COOOOO FOR TWO 8520 SERIAL 1/0 CHIPS 

( ADDRESSED AT BFDOFF AND 
BFEOFE HEXADECIMAL) 

0.996 MEGABYTE-
RESERVED 

DFFOOO -- CUSTOM CH IPS ARE ADDRESSED 
EOOOOO IN THIS 4K SPACE 

512K-RESERVED 

E80000 512K CONTROL AREA FOR 
CONFIGURATION OF EXPANSION AREA 

FOOOOO 

832K-RESERVED 

FOOOOO ....;-192K. OFSYSTEM ROM 

-FFFFFF IS FINAL ADORESS-
TOTAL WORKSPACE IS 16 MEGABYTES 

Figure 2: The Amiga memory map. 
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its instructions from memory and uses 
DMA to write from its program (in 
memory) to the registers in itself and 
the other two custom chips. (Accord
ing to Jay Miner. this is not so strange 
if you look at the three chips as "one 
big custom chip:') 

The Copper's instruction set has 
only three instruction types: move im
mediate data to a register. wait until 
the electron beam passes a given 
position. and skip past the next in
struction if the electron beam is past 
a given location. The beam-position 
values are accurate to the exact line 
vertically and to 4 low-resolution 
pixels (or 8 high-resolution pixels) 
horizontally. 

The Copper's versatility can be ex
tended by clever use of its registers. 
For example. you can get the Copper 
to jump to a given instruction by caus
ing the new address to be placed in 
the Copper's internal "program 
counter." By setting bit 15 of the IN
TREO (interrupt request) register. the 
Copper can cause a level-6 interrupt. 
which should lead to a more complex 
68000 routine that will service the 
situation that caused the interrupt. 

One important aspect of the Cop
per is that. while it is waiting for the 
electron beam. it is off the system bus 
and does not tie up any resources. 
This is in contrast to many systems 
that tie up their processors whi le 
waiting for a given beam position. 
Because of the Copper. the 68000 is 
never tied up for several milliseconds 
waiting for a display-related event. 

The Copper can handle many basic 
system functions without the interven
tion of the 68000. For example. it can 
refresh certain bit-plane and sprite 
values that must be restored at the 
beginning of each frame. It can also 
change the color palette in mid
screen (giving you more than 32 
colors on the screen) . change the 
graphics mode (saving memory). and 
update the display memory without 
glitches by changing an image after the 
electron beam has drawn it for the 
current frame. 

The Copper programs give the max
imum amount of control over the 
video display and events of that 



periodicity, but most programmers 
will not create them directly. Many of 
the ROM routines that accomplish 
high-level tasks manipulate Copper 
programs to get their work done. 

MEMORY SPACE 
The first 512 K bytes of memory is 
called the chip memory (see figure 2 for 
a memory map). Any function per
formed by the custom chips-bit
plane and sprite images, Copper pro
grams, and other data (covered 
below)-must be in this memory area. 

Of course, in the standard 256K-byte 
Amiga (or the expanded 512 K-byte 
version). the chip memory is also 
used for everything else a computer 
needs RAM for. Commodore/Amiga 
may announce an expansion box at 
a later date that can accommodate 
various peripheral cards and up to 8 
continuous megabytes of memory. 
Normal programs and data should be 
placed there, leaving the display 
memory free for its specialized uses. 

GRAPHICS 
The Amiga's graphics are, in a word, 
breathtaking-in both their quality 
and their speed. The machine's major 
graphic components are the playfield, 
the sprites, the Blitter. and the anima
tion and text routines. 

THE PLAYFIELD 
A bit map is an area of memory that 
the computer interprets as a rec
tangular array of pixels (dots) ; most 
computers have some bit-mapped 
graphics capability. Many machines 
form different colored pixels by 
grouping two or more adjacent bits in 
the bit map. The Amiga, however, 
uses only one bit per pixel in its bit 
map (this is called a bit plane) and 
"stacks" separate bit planes together 
to get different colors (see figure 3). 
(The colors available are not "hard
wired" into the machine but are speci
fied in a color-register table, also known 
as a color palette.) An image created by 
multiple bit planes is called a raster. 
The playfield is the bit-mapped graph
ics display that comprises most of the 
Amiga's video display. 

The Amiga can stack up to five bit 
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FIVE BIT PLANES 

INDEX FOR 
COLOR OF 
PIXEL 

VIDEO DISPLAY 

BRIGHT PINK 
PIXEL 

000 TRANSPARENT 
3D2 MEDIUM GREEN 

7D6 LIGHT GREEN 

D88 l BRIGHT PINK I---

1 E AAA LIGHT GRAY 

1 F 333 DARK GRAY 

INDEX VALUE MEANING 
( HEXADECIMAL) 

COLOR REGISTER TABLE 

Figure 3: Amiga playfield graphics. The bits from a given position in each bit plane 
combine to create an index into the color-register table. The selected entry in the color
register table determines the color of the pixel. 

planes to get a maximum of 32 colors. 
The color-register table contains 
12-bit va lues that can specify any of 
4096 different colors. Therefore, the 
Amiga can draw images that use any 
32 of these 4096 colors. 

The Amiga has five bit-mapped res
olutions. Four of them come from two 
horizontal resolutions (320 pixels per 
line, low resolution , and 640 pixels 
per line, high resolution) times two 
vertica l resolutions (200 visible lines 
per screen, noninterlaced frame, dis
played every 1/60 second, and 400 
visible lines per screen, interlaced 
frame, displayed in two passes every 
1/30 second). These can take any
where from a minimum of 4000 bytes 
(for a 320- by 200-pixel image) to 
32,000 bytes (for a 640- by 400-pixel 
image) . Photo 3 shows an example of 
the 320 by 200 mode. 

The fifth mode, called hold-and-modify, 
uses six bit planes in a way that can 
simultaneously display all 4096 colors 
on screen. In this mode, the top 2 bits 
of a pixel control the interpretation of 
the bottom 4 bits, which may repre-

sent either a color-register table va lue 
for that pixel or a modification to one 
component of the previous pixel 's 
color. Using hold-and-modify, you can 
display all 4096 colors on an analog 
RGB (red-green-blue) color monitor. 

A playfield image can be much 
larger, both horizontally and vertical
ly, than the screen area used to dis
play it. By manipulating several 
register values, you can scroll an 
image horizontally, vertically, or both , 
with very little effort. (When the total 
image is wider than its displayed part. 
the last pixel on one line and the first 
pixel on the next are not adjacent and 
are separated by a fixed number of 
bytes The Amiga makes use of modulo 
registers to make the manipulation of 
two such bytes as fast and as simple 
as if they were contiguous.) 

Another display option is called the 
dual-playfield mode. When you use this 
mode, up to six bit planes are divided 
into two separate images of up to 
three bit planes each, wi th one image 
having priority over the other. This 

(continued) 
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often simplifies complex graphic dis
plays. For example. to simulate the ef
fect of looking at a landscape through 
binoculars. you can scroll a wide land
scape playfield "underneath" a sta
tionary playfield that is all black ex-

THE AMIGA 

cept for a transparent area that lets 
the lower playfield show through 

SPRITES 
A sprite is a small bit-mapped image 
that can be repositioned simply by re-

Photo 3: Robocity. an example of Amiga graphics in the 320- by 200-pixe/ 
32 -color mode. 

Photo 4: The Workbench display This is an example of the 640 by 200 mode. 
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defining the horizontal and vertical 
va lues for its upper left corner; sprites 
are independent of the play field and 
appear to be over or under each 
other and the playfield(sl according to 
a specified priority 

The Amiga has eight hardware 
sprites. each of which can have three 
colOrs (sprites are two bit planes 
deep. and each 2-bit pixel translates 
to three colors plus transparency). 
Am iga sprites are 16 low-resolution 
pixels wide by any height Each pair 
of sprites shares a different three
color color-register table (for example. 
sprites 0 and 1 share color registers 
17 . 18. and 19. sprites 2 and 3 share 
21. 22. and 23). allowing the eight 
sprites to use up to 12 co lors. Adja
cent sprites (0 and 1. for example) can 
be attached. meaning that their four bit 
planes are combined; an attached 
sprite pair can then use color registers 
17 through 31 to display up to 15 
colors. 

As happens often in the Amiga. 
complexity underlies apparent simpli
city A sprite is actually a 16-bit va lue 
with a specified hori zontal displace
ment for the current line of the video 
display In manual mode. you are 
responsible for creating the sprite's 
image on a line-by-line basis (few peo
ple wi ll use this mode directly) In 
automatic mode. however. you activate 
the sprite's DMA circuitry. which looks 
to a data structure that contains the 
line-by-Iine position and shape of the 
sprite and draws it automatically. In 
addition. you can redefine the sprite 
indefinitel y while the electron beam 
creates the video display. The sprite 
DMA circuitry accepts a list of sprite 
position and shape-definition words 
and draws them as long as the bot
tom line of one occurrence and the 
top line of the next are separated by 
at least one video line (note that this 
is without intervention of the Copper). 

THE BUTTER 
The Slitter is an area of the animation 
chip that controls a DMA channel de
dicated to drawing lines and manipu
lating rectangular areas of the play
field. Its name comes from an earlier 

(continued) 



emost 
BASIC. 

Microsoft® BASIC is the language 
spoken by nine out of ten microcom
puters worldwide. It's the language 
with the most programs written for it. 

than ever with the advanced 
trace command. 

It's no wonder Microsoft is the most 
logical choice for the Macintosh. 

So if you want to access the 
power of your Macintosh~ only 
one language makes the most 
sense. Mac's first language, 
Microsoft BASIC. 

MENU 7,0 , I ,"Dra w" 
MENU 7 , I , I ," line" 
MENU 7,2, 1,"circle" 
MENU 7,3 , I ,"arc" 

RETURN Not only is it the industry 
standard, it's the most advanced 
BASIC for Macintosh. It lets . update the screen vVlnljow 

you add mouse commands. 
Graphics. Windows. Change 
type fonts and styles. Customize 
menus. Incorporate music and 
sound effects. Write your own 
dialog boxes. Basically, it lets 
you take advantage of everything 
that makes Mac 'Mac: 

UpdateVI ew 
FOR LinePOln!.er: 1 TO ~·l urnl1rll?· 

FOR DotPolnl.er: 1 TO Nurn[II)!. ·'. 
GOSUB C onverl. : .[1 

l1NE (xO.~O)-( :;: 1 . 1~ 1) 

NEXT DotPoln!.er 

It makes editing programs as easy 
as cutting and pasting and pointing 
and clicking. Debugging is easier 

MICROSOFt W~'ve 
The High Performance Software wntten more 
Macintosh programs than any other 
software company. Including Mac's 
spreadsheet, Multiplan~ 

So if you want to get the most 
out of your Macintosh, call (800) 
426-9400 for the name of your nearest 
Microsoft dealer. In Washington State, 
Alaska, Hawaii and Canada, call (206) 
828-8088. 

Microsoft and Multiplan arc regisfered Iri1dcmark~ of Microsoft Corpclr<lIion. 
Macintosh is a trademark licensed to Apple Computer, Inc. 



term, bit-bit. which means "bit-mapped 
block transfer." Miner calls it a Bimmer, 
for "bit-mapped image manipulator:' 
because of its ex tended capabilities, 
but "Blitter" is used exclusively in the 
Amiga's documentation. 

When manipulating blocks of an 
image, the Blitter (when properly set 
up) takes care of a number of "house
keeping" tasks that. in other com
puters, tie up a lot of the processor's 
time. These include masking out the 
bits just outside the image that belong 
to the same memory word as the 
desired bits; sh ifting the image several 
bits horizontally to match the word 
alignment of the destination; and fill
ing an area bounded on the left and 
right by two non horizontal single-pi xel 
lines (this is the basis of its area-fil l 
capability) 

The Blitter distinguishes itself from 
other bit-bit devices by its ability to 
combine up to three source areas in 
one of 256 ways to become the des
tination area. (If we call the sources 
A. B, and C and their inverses A, B, 
and C, these combine in eight 
ways: ABC. ABC, ABC. ... , ABC 
There are 256 possible combinations 
of these eight terms) 

When being used to draw lines, the 
Blitter can draw lines as I s, Os, or a 
specified pattern ; it can also draw 
single-bit-wide lines, which are 
needed to bound an area to be filled . 

In both its line-drawing and area
manipu lating operations, the Blitter 
must have a moderate amount of 
"housekeeping" calculations done 
fi rst. Given the speed and simplicity 
o f the resulting operation, the setup 
calculations are not an unreasonable 
overhead; however, you can deal with 
the Blitter on a higher level using 
some graphics routines in ROM. 

ANIMATION ROUTINES 
The animation routines that are part 
of the Amiga's ROM form the basis for 
the most sophisticated co lor anima
tion the personal computer market 
has ever seen. One of the demonstra
tions we saw, Robocity. showed five 
cartoon characters roaming across the 
screen. The resolution was very 
good- only when you looked closely 
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Trw basic 
element in the 

animation subroutine 
is the GEL, 
a graphics 
element. 

could you see the " jaggies" that 
proved you weren't looking at a hand
drawn cartoon. 

Animation is accomplished through 
a few subroutine calls that draw a 
linked li st of things needing to be 
animated. The basic element in the 
animation subsystem is the GEL , or 
graphics element. There are four 
types of GELs: VSprites, BOBs, An im
Comps, and An imObjs. 

VSprite stands for "v irtual sprite" A 
VSprite is a data structure in memory, 
closely tied to a hardware sprite, that 
is managed by the animation routines. 
By letting the routines manage the 
mapping of VSprites to hardware 
sprites, you can (wi th some limita
tions) define more than eight VSprites 
and let the routines keep track of the 
details automaticall y. VSprites can 
also be clipped to display them se lves 
only with in a certain horizontal slice 
of the display. 

BOB stands for "Blitter object." A 
BOB is an image that acts like a sprite. 
but the animation routines use the 
Blitter to "paste" the image onto the 
playfield and (optionally) restore the 
image that was "underneath" the 
BOB. A BOB is defined by the com
bination of a BOB data structure and 
a VSprite data structure, both of 
which point to each other. One advan
tage of a BOB over a VSprite is that 
a BOB is drawn into a playfield-this 
means it can be of any width and it 
can have as many co lors as the play
fi eld (up to 32) BOBs can also be 
clipped to appear only in a certain 
rectangular window. 

An AnimComp is an an imation com
ponent. one part of an AnimObj, an 
an imation object. If your AnimObj is 
a figu re of a man walking, its Anim-

Comps will probably include BOBs for 
a torso, a head, two arms, and two 
legs. Each AnimComp includes 
several views of the same object (e.g., 
arm bent. arm straight) wi th an asso
ciated time that must elapse before 
progressing from one view to the 
next. Once all this is assembled, 
repeated cal ls to the Animate routine 
substitute new views (as determined 
by their timer constants) into the 
linked list of GELs before drawing the 
items in the list. 

You can do sequenced drawing animation 
by specifying a series of views that 
describe a repeated motion and by 
specifying an offset to add to the ob
ject's position each time the routines 
cycle from the last view to the first. For 
example, take the example of a cat 
walking two steps to the right in six 
views so that view I appears natural 
when it is shown after view 6. By 
specifying the correct horizontal off
set to the right (which gets added 
every time the image cycles back to 
view 1), the Animate routine wil l auto
matically draw the six views in the cor
rect order and position to make the 
ca t appear to walk across the entire 
width of the screen. 

A lternatively, you can have the 
Animate routine do motion-control anima
tion, in which the next position of a 
BOB is automatically calculated from 
its current position and four x- and y
axis ve lOCity and acceleration va lues. 
(You can also do this with a " ring" of 
BOB views that cycle as in sequenced 
drawing animation.) 

Another routine, DoCollision, detects 
two types of coll isions, GEL-to-GEL 
collisions and boundary collisions 
(collisions of GEls with rectangular 
boundary windows); the routine then 
executes a given collision-handling 
routine from a table of 16 possible 
rout ines. GELs can be coded so that 
on ly certain types of col li sions 
register (useful in a game, for exam
ple, to detect missile-target collisions 
but not missile-missile collisions) 

TEXT 
The Amiga treats text as a special 
kind of graphics. Fonts are described 

[contin ued) 



True mainframe COBOL for 
your microcomputer. Validated by 
the GSA at the highest possible 
level of compliance with the 
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by a Text Font (TF) data structure that 
allows the crea tion of either mono
spaced or proportional characters of 
any height. To save room with larger 
fonts. a font may define anywhere be
tween I and 255 characters. TWo 
fonts. Topaz 8 and Topaz 9. are in the 
Amiga ROM. The first gives 40 char
acters per line in normal resolution . 
80 in high resolution: the second 
gives 30 and 60 characters per line. 
respectively. Additional fonts may be 
loaded into and removed from RAM 
as needed. 

The Amiga uses the ROM routine 
TxWrite to draw a given message to 
a given location. The text can be 
drawn in one of two user-definable 
"pen" colors and in one of three draw
ing modes: JAM\. an overstrike mode: 
JAM2. a mode that draws both the 
character in one color and the "white 
space" behind it in another: and Com
plement. which inverts every pixel 
that corresponds to a pi xel of the 
character being drawn. 

As in the Apple Macintosh. fonts 
may be modified by combi ning any of 
several styles: underline. itali c. 
boldface. and extended. However. 
unlike the Macintosh. the Amiga text
drawing routine looks for a separate
ly defined font that contains the 
needed style(s) If this fails. a future 
revision of the text-drawing routine 
may try to modify the existing "nor
mal" vers ion of the font (this is the 
only way of achiev ing font styles in 
the Macintosh) 

AUDIO HARDWARE 
The Amiga includes four hardware 
channels of sound that are largely 
controlled by DMA circuitry. indepen
dent of the 68000. Audio-controlling 
routines in part of the Amiga's ROM 
extend these capabilities. allowing 
you to work with the Amiga's sound 
capabi lities at a higher conceptua l 
level and to manipulate the sound 
channels "on the fly" without "glitch
ing" the output. 

The four channels of sound. num
bered 0 through 3. are converted to 
ana log signals. filtered through a low
pass filter. and mixed into two 
separate output signals. one combin-
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Fonts rna!! be 
modified by any 
combination of 
several styles: 

underline, italic, 
boldface, and extended. 

ing channels 0 and 3. the other. chan
nels I and 2. The fi lter begins to at
tenuate frequencies between 5.5 kH z 
and 7.5 kHz and effectively eliminates 
any higher frequencies. This elimi
nates much aliasing. which is di stortion 
that occurs when a signal that was 
sampled too in frequently is played 
back. 

The sound channels can be con
trolled directly by the 68000. which 
gives you complete contro l over the 
sou nd but keeps the 68000 from do
ing other work. In most cases. you can 
get the sound you need by letting the 
DMA channels produce the sound 
from a table of values (called a sound 
table) that describe one or more cycles 
o f the needed waveform . 

In the Amiga. each aud io DMA 
channel includes registers that give 
the chan nel's loudness. point to a 
16-bit-wide table of sound-table bytes 
(the values are fetched a word at a 
time and must be stored on even byte 
boundaries) . and establish the time 
that must elapse before the nex t 
sound byte is sen t out. This last is a 
period register. which contains a va lue 
that is decremented every 279 ns: the 
next va lue from the sound table is 
sent out when the counter reaches 
zero. and the register is reset to its 
orig inal va lue. When the pointer to 
the sound table reaches its last value. 
the pointer is reset to the start of the 
table. In this way. the aud io channel 
con tinues to produce the given wave
form without supervision until it is ex
plicitly turned off. 

Sound channels 0 through 2 can be 
attacned to the channels directly above 
them to modu late the output of the 
higher channel When a chan nel is at
tached. the 16-bit words that make up 

its sound table are not interpreted as 
two 8-bit sound values. Instead. the 
data words are interpreted as volume 
or period va lues for the current va lue 
in the channel being modulated (i.e .. 
the volume value will determine the 
current loudness of the channel. and 
the period value determines how 
much time passes before the channel 
sends ou t the next va lue in its sound 
table). You can manipulate these 
va lues to cause either amplitude 
modulation. frequency modulation. or 
both. 

AUDIO SOFTWARE 
The ROM contains three kinds of rou
tines. The first. channel-allocation rou
tines. allow you to allocate. use. and 
d iscard a channel without keeping 
track of which channel it is. If you have 
more than four "virtual" channels 
open. the four with the highest priori
ties are mapped to actual hardware 
audio channels. 

Second. the DMA-control routines 
control the way the audio DMA chan
nel manipulates the hardware audio 
channel via the various registers and 
the sound table. In addi tion. you can 
cause the channel to send a user
specified signal bit to an existing task 
(which may then trigger some event) 
when the sound channel has played 
a given number of repetitions of the 
sound table: thi s allows tasks to 
manipulate the Amiga based on the 
sound channel's activity. 

Third. the envelope-generator rou
tines automate the task of varying the 
amplitude envelope that determines 
how slow or fast a note changes 
volume when it is played To use these 
routines. you must create a table of 
four slope/destination values that 
describe an ADSR (attack. decay. sus
tain. release) envelope. (The ADSR 
envelope tells you how fast the note 
gains volume as soon as it starts. what 
its maximum value is. how fast it 
decays once it reaches that value. on 
what level it remains as long as the 
note is sustained. and how fast it 
returns to zero once the note is re
leased. You can draw such an en
ve lope with four line segments: the 

(conti~lued) 



Ferocious 
FOR 

Microsoft® FORTRAN crunches 
numbers with a vengeance! 

It combines fast and efficient 
native code compilation with 
built ... in 8087 coprocessor support. 
The result? Mini and mainframe 
performance from your MS~ DOS . 
mIcro. 

Based on the '77 standard, 
Microsoft FORTRAN supports 
extensive statements and data 
types-including complex num ... 
bers and IEEE single and double ... 
precision floating point accuracy. 

Support for large arrays (greater 
than 64K bytes), separate module 
MICR- -SOFt compilation, 
The High Perfonnance Software and overlays, 
allow you to create very large 
programs-up to one megabyte, 
with access to more than 65 
thousand records in a file as large 
as four gigabytes. 

How do programmers feel 
about Microsoft FORTRAN? 

"The first FORTRAN compiler 

· Pricc exclusive of handling and Washingron State sales lax. 

that takes advantage of the full 
addressing capability of the 8088 
and the power of the 8087:' 

- Jack Wilschke, Softalk 
"We decided to use the 

Microsoft FORTRAN Compiler 
for its INTEGER 4 capability 
and the flexibility of its 8087 
implementation:' 

- Charlie Huizena & 
Chip Barnaky, PC World 

Call800-426-9400 to order 
the ferocious FORTRAN. 

$350!~ 

In Washington State, call 206 ... 
828 ... 8088. Ask for operator A4, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft FORTRAN 
in action. 

Microsoft is a registe red trademark and MS is a trademark of Mic rosoft Corporation. 



Amiga defines the ADSR envelope by 
giving the slope and destination y-axis 
values for each line segment.) As with 
the audio DMA. the software involved 
can be told to send a signal bit to a 
given task when the envelope is 
completed 

One potentially sign ificant piece of 
code is a library of text-to-speech rou
tines that is included with the stan
dard Amiga computer. These are tran
sient routines that are loaded from 
disk to memory when needed: they 
are capable of "speaking" normal 
English text in a variety of pitches and 
rates via one of the sound channels. 
We heard the routines and found their 
output to be heavily inflected but 
understandable even with our eyes 
closed (a test that many text-to
speech algorithms fail). 

INTUITION 
Intuition. the user interface of the 
Amiga. sits on top of the disk operat
ing system and provides the icon
oriented. mouse-based. desktop
metaphor interface popularized by 
the Apple Macintosh. Intuition com
plements the architectural philosophy 
and the graphics capabilities of the 
computer by managing a complex 
windowing system and providing ac
cess to multitasking capabilities. 

Intuition allows programs to ex
ecute. each in its own window. simul
taneously. Each program opens a vir

} Lia I terminal that has access to all the 
system resources. Even though multi
ple programs can execute simu lta
neously. on ly one can accept input 
and display its menu bar. You can 
select which program does this by 
clicking on its window: this window 
will also display special command 
messages from the system. Different 
programs can share the video display. 
or a single program can create several 
virtua l terminals. 

To support the simultaneous display 
of different resolutions and graphics 
modes. Intuition uses screens. which 
are rectangular areas that occupy the 
full width of the video diplay. Screens 
have predefined resolutions. color 
palettes. and height and conta in one 
or more windows. A bar at the top of 

96 BY T E • AUGUST J985 

THE AMfGA 

each screen identifies the screen. 
Al l screens have pull-down menus. 

Pressing the right mouse button. 
which genera lly summons a menu. 
transforms the screen bar into a menu 
bar (a strip contain ing the names of 
the menus that apply to the current
ly active window) The screen bar also 
contains two boxes that. when clicked 
with the left mouse button (generally 
responsible for selecting things). 
move the screen to the top or bottom 
of the stack of screens. You can select 
menu items in the conventional way. . 
although there are several rlew fea
tures. Pull-down menus. for example. 
can have up to two levels (see photo 
4) Menus can contain options that. 
when selected. persist until other. 
mutually exclusive choices are made. 
Programs may al low you to use com
mand-key/letter combinations to 
select common ly used menu items. 

Programmers have considerable 
flexibility in designing the menus. For 
example. menus can appear in multi
column format and contain Waphics. 
Menu items can. when selected. be 
marked with checks, and they can 
automatically d isplay command-key/ 
letter alternatives. 

Windows, which appear within 
screens. can support all of the 
Amiga's graphics. text. and qnimation 
features. Since Intuition opens ap
plication programs in windows. ap
plications must specify their graphics. 
text. and color requirements by 
selecting or creating an appropriate 
screen. Intuition will support as many 
screens and windows as can fit in 
memory. but only one window and. 
by extension. one screen cqn receive 
input at a time. As a virtual terminal. 
programs need not know if they are 
active: they can continue to process 
data as long as they don't need any 
external input. 

You can activate a window either by 
moving the on-screen pointer inside 
it and clicking the mouse button or by 
moving an icon into it. ClOSing a win
dow causes the last activated window 
to be reactivated. Windows can in
clude any of several featur<;s. includ
ing vertica l and horizontal scroll bars. 
title bars. window-dragging areas 

(used to drag the window to a new 
position). depth arrangers (which 
move the window to the top or bot
tom of a stack of windows). sizing 
boxes (which allow you to change the 
window's size). and close boxes 
(which close a window). 

Intuition supports backdrop windows . 
which open behind all other windows 
and cannot be moved. sized. or 
depth-arranged. The application pro
gram is entirely responsible for main
taining its contents. and normal win
dows appear on top of it. A graphics 
program. for example. may use a 
backdrop window as the primary 
drawing area and call a normal win
dow to show you a palette of colors 
from which to choose. 

Programmers can specify whether 
an application will refresh its window 
when partially covered and un
covered. or whether memory must be 
allocated to save the concealed por
tions of the window. A third choice. 
super bit map. reserves enough memory 
to store an image larger than the win
dowing system will display. Intuition 
automatically adjusts and displays as 
much of the super bit map as it can. 
Programmers can use th is technique 
to create windows whose contents 
scroll. They can also determine where 
windows will appear. what color to 
use when drawing the border and 
text. whether the window will have a 
border. and whether to include a win
dow title. 

REQUESTERS. ALERTS. AND 
GADGETS 
Requesters are pop-up information 
boxes that wait for either keyboard or 
mouse input from you. Normally. you 
will have to click the left mouse but
ton over an "OK" area before con
tinuing. although you may be able to 
switch to a different window (the re
quester will still be there when you 
return to the first window). With a 
single call. programmers can attach 
requesters to a window or to the dou
ble click of the mouse button. 

Programmers have access to pre
defined system requesters. like the 
"Please Insert Disk XXXX" requester. 

[continued) 



Crisp, clean, hardcopy graphics make dramatic im
pressions. Now, with Houston Instrument's PC Plotter, 
you have an affordable way to link the power of 
graphics to your personal computer. The PC Plotte r 
produces quality graphics at a price you won't mind 
paying . It allows you to produce vibrant line, bar, and 
p ie charts us ing eight different colors on either paper 
or overhead transparencies . And you can c reate e ither 
81j/ ' x 11" or 11" x 17" graphics. 

Whether you're a compu ter wizard or novice, the 
PC Plotter is simple to operate and can be used with 
virtually any computer on the market today. Plus, your 
graphics software choices are unlimited. Houston 
Instrument products are supported by a versati le 
colledion of more than 250 graphics software packages. 

For example, just take a look at the above photo and 
you'll see plots created by PFS: ® Graph, Lotus® 
1_2_3 ,TM Peachtree Business Graphics System,TM Design 
Intelligence,TM Energraphics,TM and Smart Spreadsheet 
with Graphics. © 

Make the most out of owning an IBM, ® Apple® or 
other personal computer. Give it a PC Plotter .. . and 
give your presentations the visua l advantage you need 
to win in business . 

Visit your authorized Houston Instrument dea ler or 
local computer store today and ask for a demonstra
tion of the PC Plotter. For more information, call us at 
800-531-5205. Texas residents may phone (5 12) 835-0900. 
Houston Instrument procluds are designed, marketed, and 
manufactured in Austin, Texas. 

Du0QC]0tS0ULl 
Ins1'rumen1' 
Inquiry 14 7 4P019 
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IEEE·488 Interfaces and 
Bus Extenders For: 

IBM PC, PCjr 
& COMPATIBLES 

DEC UNIBUS, Q"! BUS 
& RAINBOW 100 

MULTIBUS, VMEbus 
STD & S·100 

Full IEEE-488 functionality, with the most com
prehensive language and operating system pover
age in the industry. It takes expefience to make 
IEEE-488 systems work with nearty 4000 devices 
available from more than 500 different manufac
turers, and experience is what enables National 
Instruments to take the GPIB to the 
second power and beyond. 

Your personalguaranlee 01 unsurpassed 

~':~~'f.'l:o~~ff,?g~l~d,~~I~;~C~\°a"cce8s . 
10100 + man-years 01 GPIB experience. 

V NATIONAL 
11 !~!!~!~TS r Austin, TX 78727 

1-800-531-5066 512/250-9119 
Telex: 756737 NAT INST AUS 

IBM and Pelr are trademarks of 100ernadonai Busill,f!sS Maahin~s , MULTI
BUS ~ a uad,marli 01 Inlel, DEC. UNIBUS. Q·BUS, ~nd Rainbow 100 are 
trademarks of Digital Equipment Corporallon . 
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To use a custom requester. however, 
the programmer must specify things 
like gadgets (di scussed below), 
borders, requester tex t. and, if 
deSired. hand-designed bit-mapped 
images. 

Alerts are special screens that carry 
absolutely crucial information. They 
differ from requesters in that no 
screen or window can obscure them, 
and users must act immediately on 
the information before proceeding. 
Recovery alerts require immediate 
responses: dead-end alerts tell users that 
the system has crashed. 

Screens, windows, requesters, and 
alerts all use gadgets, which are input 
devices that attach to windows, re
questers, and alerts. System gadgets in
clude window-sizing gadgets, window-/ 
screen-dragging areas, depth ar
rangers, and close boxes. 

Programmers can design their own 
gadgets by specifying border shapes 
and colors, describing the select box 
of the gadget. providing gadget tex t. 
supplying a memory buffer for the 
gadget response, and defining how 
the gadget will behave. 

In addition to system gadgets, pro
grammers can select among Boolean , 
string, integer, and proportional 
gadgets. Boolean gadgets are truelfa lse 
devices that return a va lue only when 
selected. String gadgets return a string 
from the keyboard. integer gadgets 
retu rn in teger va lues. Proportional 
gadgets, which return a va lue propor
tional to their positions on either the 
horizontal or vertica l ax is (or both) , 
are similar to scroll bars on the Macin
tosh. A programmer can customize 
the appearance of the knob (the ele-

. ment that slides along the ax is of 
movement) to someth ing different 
from the defau lt rectangu lar shape. 

THE WORKBENCH 
intuition includes Workbench, an 
iconic, window-based command inter
face. The Workbench area is a four
co lor screen with 640- by 200-pi xel 
resolution. it is both a screen on which 
disks will open and applica tion pro
grams will run and an application that 
keeps track of Workbench objects and 
displays in formation using intuition 

windows. The Workbench automati
cally opens when you enter a disk 
containing it. By opening the Work
bench library. programmers can ac
cess Workbench functions to create 
and manipulate the Workbench and 
Workbench objects. 

in the Workbench , users can open 
and close disks, tools, pro jects, 
drawers, the cl ipboard, and the trash 
can. Opening a tool (Amiga's term for 
an application program) creates a win
dow on the current screen. Tools 
create projects-files associated with 
the too l. (A document fil e, for exam
ple, is the project of a word-process
ing application.) Opening a tool auto
matica lly opens a window that lists 
the names of available projects. Open
ing a project icon automatically opens 
the tool associated with it. 

Workbench also supports extended 
selection , a method of selecting multi
ple items that will be operated on in 
the order they were selected. For ex
ample, you can select a word pro
cessor and three pro jects (docu
ments): the word processor will then 
work on the pro jects in the order in 
which they were selected. 

Drawers are Workbench icons that 
contain tools, projects, and other 
drawers: when opened, they display 
their contents as icons in a window. 
To add an item to the drawer, either 
drag the item's icon into the window 
of an opened drawer or drop it over 
a closed drawer's icon. You can delete 
an item by moving its icon over the 
trash can, a special drawer in each 
disk drawer that contains deleted 
objects. 

The clipboard is a specia l object that 
lets you transfer data between tools 
(programs) . The clipboard stores the 
last text. graphics, or data cut from a 
project as a RAM-based file (disk
based if the clipp ing is too large for 
memory) By using the clipboard, you 
can quick ly transfer information be
tween tools or pro jects. 

Programmers can also design cus
tom screens, in which they can specify 
things li ke the screen size and posi
tion, the number of colors ava ilable, 
the screen titles, and the default font. 

(continued) 



Avocet puts you in the chips! 

Now you can use your PC to 
develop software for virtually 
any microprocessor. Quickly. 
Easily. Inexpensively. 

THE AVOCET CROSS-ASSEMBLER FAMILY. 
Avocet Target CP/M-86 
Cross- Micro-- IBM PC, 
assembler processor CP/M'-80 MSDOS" 
XASM04 6804 $250.00 $250.00 
XASM05 6805 200.00 250,00 
XASM09 6809 200.00 250.00 
XASM18 1802/1805 200.00 250.00 
XASM48 8948/8041 200.00 250.00 
XASM51 8051 200.00 250.00 
XASM65 6502/65C02 200.00 250.00 
XASM68 6800101,6301 200.00 250.00 
XASM75 NEC 7500 500.00 500.00 
XASM85 8085 250.00 250.00 
XASM400 COP400 300.00 300.00 
XASMF8 F8/3870 300.00 300.00 
XASMZ8 Z8 200.00 250,00 
XASMZ80 Z80 250.00 250.00 
NEW! 
XASM681 1 68HC11 250,00 250.00 
NEW! 
XASM180 HD64180 250.00 250.00 
XMAC682 68200 595.00 595.00 
XMAC68K 68000/68010 595.00 595.00 
• Trademark 01 Digital Research 

•• Trademark of Microsoft 

Avocet cross-assemblers, simu
lators, emulators and EPROM 
programmers will help put your 
design ideas into more chips than 
any other software development 
system on the market. You don't 
need a mainframe, or even a dedi
cated system. All you need is a 
PC, a good idea ... and Avocet. It's 
as simple as that. 

Avocet has been creating tools 
for software development since 
1979 to help design engineers find 
easier and more productive ways 
to develop software for virtually 
any microprocessor -without 
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switching development systems. 
Our customers turn ideas into 

real products. From data entry 
through assembly, debugging and 
final EPROMs, Avocet has every
thing you need to transform your 
personal computer into a fully 
integrated development system. 

Cross-assembler capabilities. 
No matter what the application, our 
family of cross-assemblers runs 
on any computer with CP/M* or 
DOS and processes assembly lan
guage for most microprocessors. 

Taking the bugs out. 
Avocet's new debug

ging tools will eliminate 
"crash and burn" 

from your vocabu
lary in two ways. 

First, AVSIM software 
simulator/debuggers allow you to 
test program modules on your 
PC. No special hardware is 
required for executing your target 
code interpretively in a crash-proof, 
interactive environment. AVSIM's 
full screen display lets you see at a 
glance what your program is doing. 

When you're ready to test your 
program in a working model, · 
Avocet's TRICE in-circuit emulators 
allow you to examine target 
memory and register, set break
points, single-step, trace and 
more. A standard serial interface 
lets you control emulation and 
download code from your PC. 

And best of all, TRICE costs 
less than $500. 

Progressive EPROM 
programming. 
Avocet AVPROM programmers 
work with over 37 different 
devices including EPROMs 
through 27512, CMOS and E2 
PROMs, and MPU/EPROM 
combos using fast "adaptive" 
algorithms. These intelligent, 
self-contained units work with 
any personal computer using 
Avocet's GDX driver software. 

Made to order. 
You don't have to come to Maine 
to get Avocet products (unless, of 
course, you want a really great 
lobster dinner). 
Just call, toll-free, 

1-800-448-8500 
(in the U.S. except Alaska 

and Hawaii) 
and we'll rush out your order, 
send out more information, or, if 
you want, talk about some of your 
great ideas. Avocet Systems Inc., 
PO. Box 490-B8, Rockport, Maine 
04856. (207) 236-9055. Telex: 
467210 AVOCET CI 

AVOCET 
SYSTEMS NC. 
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The Workbench also contains a pro
gram ca lled Preferences that lets you 
set things like the maximum time for 
two clicks to be considered a double 
cl ick. the monitor type. the speed with 
which keyboard keys repeat. the inter
va l before they begin to repeat. and 
the presence of optional peripherals. 
including printers. modems. and 
touchpads. 

The Preferences program can also 
give you access to a command-line in
terface (CLI). which allows you to get 
work done via typed-in commands. 
The CLI . which opens as a window 
under Workbench. wil l not be heavily 
documented in the standard manuals. 
and you will normally not see the icon 
associa ted with it. The CLI uses com
mands that are simi lar to those of 
Microsoft's MS-DOS. It can. for exam
ple. examine directories. run pro
grams. and redirect input and output; 
in essence. it gives programmers ac
cess to the operating system that is 
"underneath" Workbench . 

CAVEATS 
This product preview is unusual in 
that we looked at the Amiga in an 
earli er state than we usually do fo r 
o ther product previews. We feel 
justified in doing this for two reason s: 
First. the hardware was in its final sta te 
(the custom chips were working on 
the production-version motherboard. 
although the PROM [programmable 
read-only memory[ chips did not con
tain the final version of the ROM 
code); second. the Amiga should be 
announced by the time you read this. 
and we feel that the technology used 
here is noteworthy. BYTE wil l print a 
forma l review of the Amiga as soon 
as we can get our hands on a finished 
machine. 

We wrote this product preview after 
two days with the Amiga engineering 
staff. much study of four volumes of 
technica l documentation and several 
user manuals. and subsequent tele
phone conversations. At the time we 
saw the machine. neither the ROM 
code nor the operating system had 
been "frozen." which limited the 
amount of software we could see to 
the Workbench user interface. several 
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Table I: This is a list of the 
announced hardware and software 
for the Amiga. 

Hardware 
20-megabyte hard disk, 

20-megabyte tape backup, 
multifunction card , 
2400-bps modem (Tecmar) 

Laser disk, 
Color digitizer. 
Genlock peripheral- allows 

computer's 
display to overlay an external 
video signal (Commodore) 

Software 
Pascal , 

Linkage Editor, 
Overlay Loade r, 
Macro Assembler (Metacomco) 

Turbo Pascal (Borland International) 
Logo (The LISP Company) 
Propaint, 

Business Graphics, 
Graphicraft, 
Animation (Island Graphics) 

Enable/Write (The Software Group) 
Textcraft (Arktronics) 
Musicraft (Commodore) 
Harmony and four-octave music 

keyboard , 
Pitch rider (Cherry Lane 

Technologies) 
C Compiler (Lattice) 
General Ledger, 

Accounts Receivable, 
Accounts Payable (Chang 

Labol'8tories) 
7 Cities of Gold , 

One on One, 
Archon, 
Adventu re Construction Set, 
Pinball Construction Set, 
Skyfox, 
Financial Cookbook, 
Deluxe Music Construction Set, 
Black Knight, 
Video Construction Set, 
Return to Atlantis (Electronic Arts) 

Communications package 
(Software 66) 

Welcome Aboard , 
Print Shop, 
SynCalc, 
Mindwheel (Broderbund) 

Keyboard Cadet, 
The Halley Project (Mindscape) 

All Infocom Interactive fiction 
products 

demonstration programs, and an 
early version of the Graphicraft draw
ing program. 

All the screen shots in this product 
preview came from working (though 
still unfinished) software, but most o f 
what we've written about the Amiga's 
software came from the documen
tation or the engineers. According to 
Commodore/Amiga. the BASIC that 
will be bundled with the system will 
have ex tended graphics and sound 
capabilities driven by ca lls to the 
ROM routines. Table I gives a list 
of products for the Amiga that we 
learned of from their respective 
manufacturers. 

CONCWSIONS 
We were impressed by the Amiga's 
detail and speed of the color graphics 
and by the quality of its sound system. 
The interlocking features of the 
Amiga-its custom chips. multitasking 
support. multiple DMA channels. 
shared system bus. display-driven 
coprocessor. system routines in ROM. 
etc.-point to a complexity of hard
ware design that we have not seen 
before in personal computers. (It's in
teresting to note that the Macintosh's 
complexity is in its software and that. 
according to several third-party 
developers who have used both com
puters. the Macintosh is harder to pro
gram.) The synergistic effect of these 
features accounts for the speed. quali
ty. and low cost of the Amiga. 

We are also very exci ted about the 
inclusion of the text-to-speech library 
in the Amiga. This means that any 
Amiga program can potentially create 
voice output. something that has 
never been common in personal com
puters because it was never. until now. 
a standard feature. 

The hardware looks good-we have 
seen it work-but we saw very little 
software actually working (a painting 
program. the Workbench "desktop." 
and a few demonstration programs). 
However. we think this machine will 
be a great success; if that happens. 
the Amiga will probably have a great 
effect on other personal computer 
compa nies and the industry in 
general. _ 
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For everyone who ever tried 
doing five things at once 

The perfect computer program 
for someone as busy as you. 

- It lets you keep several other 
programs working at once. 

Do you ever go in so many directions 
so fast not even a computer can keep up 
with you? 

Well, now an IBM Personal Comput
er can - thanks to IBM TopView. 
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TopView is a new kind of software 
that lets you switch between other pro
grams as quickly as you can change your 
mind, even run several programs at the 
same time. 

Once you load TopView into your 
computel~ you load the other programs 
you use most-as many as your com
puter's memory will permit. 

After that, the greatest distance 
between two programs is just a couple of 

keystrokes, or (optional) mouse moves. 
There's no waiting and a lot less 

diskette swapping. 
But when you're really busy is when 

TopView really shines, letting you do 
many jobs simultaneously. 

For example, you can print a letter, 
while you search a file, while you analyze 
a spreadsheet, while your clock/calen
dar reminds you that your automatic 
dialer is about to place a call for you. 

little Tramp character licensed by Bubbles Inc .• s.a . 



00 .IBM presents TopView. 

And you can see everything through 
on-screen "windows" and control it all 
with easy-to-use pop-up menus. 

You can even make unrelated pro
grams work together; say a "Brand Y" 
spreadsheet with a "Brand Z" word pro
cessor: 

But simplest of all is a certain 
"Brand IBM", namely the IBM Assistant 
Series-for filing, writing, planning, 
reporting and graphing. 

' IBM Product Center price. 
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Many other popular programs also 
work with TopView, and the number is 
groWlng. 

Naturally, the more computer 
memory you have, the more TopView can 
help you. At least 512K is recommended. 

And the price is only $149~ 
Beyond that, all you need is to be the 

kind of person who never does a single 
thing all day, but who wants to do every
thing, at once. 

To learn more, call an IBM market
ing representative, or visit an IBM Prod
uct Center or Authorized IBM PC or 
Software Dealer. 

For the store nearest you, and a free 
brochure, call BOO-447 -4·700. (In Alaska 
and Hawaii, 800-447 -OSW.) 

Personal Computer Software 

AUGUST 1985 • BY T E 103 



\04 BY T E • AUGUST 1985 PHOlDGRAPHED BY PAUL AV IS. 



C·I·A·R·C·I·A'S C·I·R·C·lJ·I·1r C·E·L·L·A·R 

BUILD THE 
BASIC~52 COMPUTER/ 

CONTROLLER 
BY STEVE CIARCIA 

A single--board problem solver 
with great potential 

One of the most popular 
Circuit Cellar projects was 
the Z8 BASIC computer/ 
controller presented in 
luly and August of 198 1. 
Since then. thousands of 
Z8 controller boards have 

found their way into end-user and OEM ap
plications. 

I specifically designed the original Z8 con
troller because I hate programming. Gen
erally speaking. if the program has fewer 
than 100 lines I'll grin and bear it. Any 
longer than that. however. and I lose interest 
and call in a programmer. To ease the pain. 
I generally use htgh-Ievel languages like 
BASIC Most people understand BASIC and 
it excuses me from wasting time on tedious 
bit manip.lJI-a'tions merely to demonstrate a 
hargwffie peripheral device. (My favorite 
programming language is solder.) 

I don't try to justify using BASIC I just get 
results. While others are arguing the merits 
of Pascal and C I've plugged in my single
board computer!controller and am plinking 
away in BASIC to solve the problem. I've 
learned enough about other programming 
languages so that I know when to nod ap
preciatively at a programmer's description 
of a random-number seed generator writ
ten in some obscure programming dialect. 

This "plug and program" approach has 
been adequately satisfied by the Z8. but I 

COPYRIGHT © 1985 STEVEN A . CIA RCtA . A LL RIGHTS RESERVED. 

find that I purposely avoid applications in
volving floating-point calculations or 
trigonometric functions that would other
wise force me to resort to assembly-lan
guage programming (ugh!). In an effort to 
forestall my inevitable defection from 
BASIC I am continually on the lookout for 
cost-effective performance boosters that I 
can package as Single-board problem 
solvers (that execute in BASIC naturally). 
And I just found another one! 

What I have found is the Circuit Cellar 
BASIC-52 computer/controller (BCC-52) 
board. It uses the new Intel 8052AH-BASIC 
microcontroller chip that contains a ROM 
(read-only memory)-resident 8K-byte BASIC 
interpreter. The BCC-52 board includes the 
8052AH. 48K bytes of RAM/EPROM (ran
dom-access read/write memory/erasable 
programmable ROM). a 2764/128 EPROM 
programmer. three parallel ports. a serial 
terminal port with automatic data-transmis
sion-rate selection. a serial printer port. and 
is bus-compatible with the BCC-II Z8 sys
tem/controller and all the BCC-series expan
sion boards I've already designed. Figure I 

(continued) 

Steve Ciarcia (pronounced "see-ARE-see-ah") is an 
electronics engineer and computer consultant with ex
perience in process contro/. digital design. nuclear in
strumentation. and product development. He is the 
author of several books about electronics. You can 
write to him at POB 582. Glastonbury. CT 06033. 
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is a block diagram of the hardware. 
BASIC-52 is particularly suited for 

process control. providing IF . .. 
THEN, FOR .. . NEXT. DO . .. WHILE/ 
UNTIL, ONTIME, and CALL state
ments among its broad repertoire of 
instructions (figure 2 lists the software 
features). Calculations are handled in 
integer or floating-point math and are 
fully supported with trigonometric 
and logical operators. Because of its 
low system overhead it is extremely 
fast and efficient. 

I'll get into the system configuration 
and the design details momentarily, 
but I first have to mention an interest
ing aspect of BASIC-52. While I con
sidered using EEPROMS (electrically 
erasable programmable ROMs) and 
other nonvolatile storage techniques, 
the sophisticated EPROM program
ming capabilities of BASIC-52 justified 
eliminating them simply on the basis 
of cost and board real estate. Unlike 
most one-shot EPROM programmers 
that fill the entire contents of an 
EPROM regardless of the application 
program's size, BASIC-52 treats the 
EPROM as write-once mass storage. 

When a BASIC application program 
is saved to EPROM, it is tagged with 
an identifying ROM number and 
stored only in the amount of EPROM 
required to fit the program (plus 
header and EOF [end of file[). Addi
tiona l application programs can be 

LINE-PRINTER 
SERIAL PORT 

CONSOLE 
SERIAL PORT 

8052AH 
BASIC 

ADDR 
DECODER 

ADDR 

DATA 

CIRCU IT CELLAR 

stored to the same EPROM and re
cal led for execution by requesting a 
particular ROM number. A 27128 
EPROM provides 16K bytes of mass
storage space. When it is full (a non
destructive EPROM FULL error will 
tell you), simply erase the present 
EPROM or insert another. Finally, 
since this pseudo-mass storage exists 
in directly addressable memory space 
rather than cassettes or disks, it runs 
at full processor speed and stored ap
plication programs are instantly ac
cessible. 

BASIC-52 bridges the gap between 
expensive, intelligent control capabil
ities and hard-to-justify. price-sensitive 
control applications. BASIC-52 's full 
floating-point BASIC is fast and effi
cient enough for the most compli
cated tasks, while its cost-effective 
design lets it be considered for many 
new areas of implementation . 

I'm bullish on the BCC-52 board, 
and you can expect to see it in future 
Circuit Cellar projects. With so much 
power and convenience, I can accom
plish quite a bit in a few lines of 
code-especially since that's alii may 
ever write. 

THE BCC-52 BOARD 
The BCC-52 is a single-board con
troller/development system. Shown as 
a prototype in photo 1 and as a sche
matic in figure 3, this 17-chip circuit 

Figure I: Block diagram of the Circuit Cellar BASIC-52 computer/controller hoard. 
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fits in a compact 4Y2 by 6Y2 inches (the 
same size as the Term-Mite smart ter
minal [see photo 21, if you want a two
board complete system-see my col
umns in the January and February 
1984 issues of BYTE) It contains 
RAM/EPROM, an EPROM program
mer, three parallel ports, and two 
serial ports. 

The BCC-52 board has five main 
sections: processor, address decod
ing and memory, parallel I/O (input/ 
output). serial I/O. and EPROM pro
grammer. 

The BCC-S2 board is based on the 
80S2AH-BAS1C chip. a prepro
grammed version of Intel's 8052AH 
microcontroller (see figure 4). The 
8052AH is the newest of Intel 's 8-bit 
microcontroller-chip series, also 
known as the MCS-51 family. 

The 80S2AH contains 8K bytes of 
on-chip ROM, 256 bytes of RAM, 
three 16-bit counter/timers, six inter
rupts, and 32 I/O lines. In the 8052AH
BASIC chip, the ROM is a masked 
BASIC interpreter, and the I/O lines 
are redefined to address, data, and 
control lines. Figure Sa illustrates the 
80S2AH-BASIC chip pinout. 

The 8052AH-BASIC chip has a 
16-bit address and an 8-bit data bus 
(the 8 least significant address bits 
[ADO-AD7[ and the data bus [DO-D7[ 
are multiplexed together, similar to 

(continued) 



Command 

RUN 
CONT 
LIST 
LlST# 
NEW 
NULL 
RAM 
ROM 
XFER 
PROG 
PROG1 
PROG2 

FPROG 

FPROG1 

FPROG2 

Statement 

BAUD 
CALL 
CLEAR 
CLEARS 
CLEAR1 
CLOCK1 
CLOCKO 
DATA 
READ 
RESTORE 
DIM 
DO 
UNTIL 
WHILE 
END 
FOR-TO-{STEP} 
NEXT 
GOSUB 
RETURN 
GOTO 
ON GOTO 
ON GOSUB 
IF-THEN-{ELSE} 
INPUT 
LET _ 
ON ERR 
ONTIME 

ONEX1 

PRINT 

PRINT# 
PHO. 
PH1. 
PHO.# 
PH1.# 
PUSH 

CIRCUIT CELLAR 

Function 

Execute a program 
Continue after a stop or Control-C 
List program to the console device 
List program to serial printer 
Erase the program stored in RAM 
Set null count after carriage return/line feed 
Evoke RAM mode, current program in read/write memory 
Evoke ROM mode, current program in ROM/EPROM 
Transfer a program from ROM/EPROM to RAM 
Save the current program in EPROM 
Save data-transmission-rate information in EPROM 
Save data-transmission-rate information in EPROM and 

execute program after reset 
Save the current program in EPROM using the intelligent 

algorithm . 
Save data-transmission-rate information in EPROM using 

the intelligent algorithm 
Save data-transmission-rate information in EPROM and 

execute program after reset, use intelligent algorithm 

Function 

Set data-transmission rate for line-printer port 
Call ass~mbly-Ianguage program 
Clear variables, interrupts, and strings 
Clear stacks 
Clear interrupts 
Enable real-time clock 
Disable real-time clock 
Data to be read by READ statement 
Read data in DATA statement 
Restore read pointer 
Allocate memory for arrayed variables 
Set up loop for WHILE or UNTIL 
Test DO loop condition (loop if false) 
Test DO loop condition (loop if true) 
Terminate program execution 
Set up FOR ... NEXT loop 
Test FOR ... NEXT loop condition 
Execute su brouti ne 
Return from subroutine 
GOTO program line number 
Conditional GOTO 
Conditional GOSUB 
Conditional test 
Input a string or variable 
Assign a variable or string a value (LET is optional) 
ONERR or GOTO line number 
Generate an interrupt when time is equal to or greater 

than ONTIME argument; line number is after comma 
GOSUB to line number following ONEX1 when INT1 

pin is pulled low 
Print variables, strings, or literals, P is shorthand for 

print 
Print to software serial port 
Print hexadecimal mode with zero suppression 
Print hexadecimal mode with no zero suppression 
PHO.# to line printer 
PH1.# to line printer 
Push expressions on argument stack 

Statement 

POP 
PWM 
REM 
RETI 
STOP 
STRING 
UI1 
UIO 
U01 
UOO 

Operator 

CBY() 
DBY() 
XBY() 
GET 
IE 
IP 
PORT1 
PCON 
RCAP2 
T2CON 
TCON 
TMOD 
TIME 
TIMERO 
TIMER1 
TIMER2 

+ 
/ 

.AND. 
DR. 
.XOR. 

Function 

Pop argument stack to variables 
Pulse-width modulation 
Remark 
Return from interrupt 
Break program execution 
Allocate memory for strings 
Evoke user console input routine 
Evoke BASIC console input routine 
Evoke user console output routine 
Evoke BASIC console output routine 

Function 

Read program memory 
Read/assign internal data memory 
Read/assign external data memory 
Read console 
Read/assign IE register 
Read/assign IP register 
Read/assign I/O port 1 (P1) 
Read/assign PCON register 
Read/assign RCAP2 (RCAP2H:RCAP2L) 
Read/assign T2CON register 
Read/assign TCON register 
Read/assign TMOD register 
Read/assign real-time clock 
Read/assign TIMERO (THO:TLO) 
Read/assign TIMER1 (THUL1) 
Read/assign TIMER2 (TH2:TL2) 

Addition 
Division 
Exponentiation 
Multiplication 
Subtraction 
Logical AND 
Logical OR 
Logical exclusive OR 

Stored Constant 

PI PI - 3.1415926 

Operators-Single Operand 

ABS( ) Absolute value 
NOT( ) One's complement 
INT( ) Integer 
SGN() Sign 
SORt ) Square root 
RND Random number 
LOG( ) Natural log 
EXP() "e" (2.7182818) to the X 
SIN( ) Returns the sine of argument 
COSt ) Returns the cosine of argument 
TAN( ) Returns the tangent of argument 
ATN( ) Returns the arctangent of argument 

Figure 2: Detailed description of tfle Intel 8052AH BASIC-52 programming language. 
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Figure 3: Schematic diagram of the BCC-52 board. 
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the 8085 and 28) When the chip is 
·powered up. it sizes consecutive ex
ternal memory from 0000 to the end 
of memory (or memory failure) byal
ternately writing 55 hexadecimal and 
00 to each location. A minimum of 1 K 
bytes of RAM is requ ired for 
BASIC-52 to function. and any RAM 

CIRCU IT CELLAR 

must be located starting at 0000. 
I Editor's note: For the remainder of the arti
cle. all addresses and data values will be hexa
decimal unless otherwise specified. I 

Three control lines. RD (pin 17). WR 
(pin 16). and PSEN (pin 29). partition 
the address space as 64K bytes each 
o f program and data memory. How-

Photo 1: The Circuit Cellar BASIC-52 computerlcontroller prototype. 

Photo 2: On the right is the BCC-52 prototype; on the left is the Circuit Cellar 
BCC Term-Mite smart-terminal board (see the January 1984 Circuit Cellar). With the 
addition of a video monitor and keyboard. the two boards constitute a complete 
computer system su itable for software development or insta lled use. 
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ever. user-called assembly-language 
routines and EPROM programming 
are unsupported in data memory. For 
that reason. the BCC-52 board as I've 
designed it is addressed completely 
as program memory (RAM/EPROM 
mode). both for RAM and 1/0. The ad
dressing logic is as follows: 

1. The RD and WR pins on the 
8052AH chip enable RAM from 0000 
to 7FFF Addresses are used to 
decode the chip select (CS) for the 
RAM devices. and RD and WR are 
used to enable the OE and WE (or 
WR) pins. respectivel y. 
2. PSEN is used to enable EPROM 
from 2000 to 7FFF Addresses are 
used to decode the CS for the 
EPROM devices. and PSEN is used to 
enable the OE pin. 
3. Between 8000 and OFFFF. both RD 
and PSEN are used to enable either 
EPROM or RAM. RD and PSEN are 
applied as inputs to AND gate ICI5 . 
a 74LS08. The WR pin on the chip is 
used to write to RAM in this same ad
dress space. 

BASIC-52 reserves the first 512 
bytes of external data memory to im
plement two software stacks: the con
trol stack and the arithmetic or argu
ment stack. Understanding how the 
stacks work is necessary only if you 
want to link BASIC-52 and 8052 as
sembly-language routines. The details 
of how to do this are covered in the 
assembly-language linkage section of 
the MCS BASIC-52 User's Manual. 

The control stack occupies locations 
60 (96 decimal) through OFE (254 dec
imal) in external RAM. This memory 
is used to store all information asso-
ciated with loop control (i.e .. DO .. . 
WHILE, DO .. . UNTIL. and FOR .. . 
NEXT) and BASIC subroutines 
(GOSUB). The stack is initialized to 
OFE and "grows down." 

The argument stack occupies loca
tions 120 (301 decimal) through 1FE 
(510 deCimal) in external RAM. This 
stack stores all the constants that 
BASIC is currently using. Operations 
like add, subtract. multiply. and divide 
always operate on the first two 
numbers on the argument stack and 
return the result to the argument 
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Figure 4: Block diagram of tl1e Intel 8052AH-BASIC cl1ip 

stack. The argument stack is initialized 
to I FE and "grows down" as more 
values are placed on it. Each floating
paint number placed on the argu
ment stack requires 6 bytes of 
storage. 

The stack pointer on the 8052AH 
(special-function register. SP) is ini
tialized to 40 (77 decimal). The 
8052AH's stack pointer "grows up" as 

additional values are placed on the 
stack. 

ADDRESS DECODING 
The three most significant address 
lines (A 13-A 15) are connected to a 
74LSI38 decoder chip. ICI3 . which 
separates the addressable range into 
eight 8K-byte memory segments. each 
with its own chip select (YO-Y7) . The 

four least significant ch ip selects are 
connected to 28-pin. 64K-bit (8K by 8) 
memory devices. either 2764 
EPROMs or 6264 static RAMs. ICI. ad
dressed at 0000. must be RAM in 
order for BASIC-52 to function. IC 
locations 3 (2000-3FFF) . II (4000-
5FFF). and 12 (6000-7FFF) can use 
either RAM or EPROM. ICI6 (8000-

(continued) 
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9FFF or BFFF) is an EPROM program
ming socket intended for 2764 or 
27128 EPROMs (see figures 5b and 
5c) 

Altogether. you have 48K bytes of 
memory on the BCC-52 board if you 
use four 6264 RAMs (as ICs I. 3. 8. 
and 12) (see figure 5d) and a 27128 
EPROM in 1C16. The memory and I/O 
can be further expanded through the 
expansion bus using BCC-series 
Z8-system expansion cards. 

A second 74LS138 decoder. ICI4. 
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partitions either C800-CFFF or E800-
EFFF as eight 256-byte I/O blocks. 
Rather than simply using the available 
COOO or EOOO strobes from ICI3 

, alone. which would occupy a 2000 ad
dress space for a single PIA (periph
eral interface adapter) chip. ICI4 
allows many peripheral devices to 
share the remaining address space by 
using only a 2 56-byte address range. 
This addressing convention is consis
tent with other expansion boards I've 
designed. and it is easy to configure 

Vee 
39 ADO - TOP VIEWS SHOWN-
38 ADI 

37 AD2 
8052AH- 36 AD3 
BASIC 

35 AD4 

34 AD5 Vpp 

33 AD6 AI2 2 

32 AD7 A7 3 

+/EA A6 4 

ALE A5 5 

29 PSEN A4 6 

AI5 A3 7 

27 AI4 A2 8 

26 A13 Al 9 

25 AI2 AO 10 

All 00 11 

AI0 01 12 

A9 02 13 

A8 b) GND 14 

Vee NC 

27 PGM A12 
26 A13 A7 

25 A8 A6 
27 128 

24 A9 A5 

23 All A4 

22 OE A3 
21 AI0 A2 

20 CE Al 
19 07 AO 

18 06 1/01 

17 05 1/02 

16 04 1/03 
15 03 d) GND 

a 64-channel A/D (analog-to-digital) or 
128-channel power I/O system using 
this board with a number of periph
eral cards. 

PARALLEL I/O 
The BCC-52 board contains an 
8255A-5 PIA (lC17) that provides 
three 8-bit I/O software-configurable 
parallel ports. The three I/O ports. 
labeled A. B. and C. and a write-only 
mode-configuration port occupy four 
consecutive addresses in one of the 

/ 

Vee 
27 PGM 
26 NC 

2764 
25 A8 
24 A9 

23 All 

22 OE 
21 AI0 

20 CE 
19 07 
18 06 
17 05 
16 04 
15 03 

Vee 
WE 
CS2 

A8 
A9 

All 

OE 
AI0 

CSI 
1/08 
1/07 
1/06 
1/05 
1/04 

Figure 5: Pinouts for (a) tfle 8052A H-BASIC cfl ip. (b) tfle 2764 8K-byte EPROM. (c) tfle 27128 16K-byte EPROM. 
and (d) tfle 6264 8K-byte RAM. 
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~ ~ ~~ -/~ .DFT INCREDIBLE 
NEW SERVICE BREAKTHROUGH 

OVERNIGHT 
DELIVERY! On Oniers Tota ling 

Over $1 0o...Shipped 
UPS FREE W 
Under $1 00 

DATA BASE MANAGEMENT 
KNOWLEDGEMAN _ __ 5259 
Clout 2 145 
Tim IV 189 
R:Base 4000 265 
R:Base 5000 399 
DB Master 475 
d BASE III 365 
Quickode III 159 
d Base II (New Release) ___ 269 
Condor II I 349 
Data Base Mgr. II (alpha) _ _ 175 
Extended Report Writer _119 
Friday 169 
pfs: file & pfs: report __ 165 
REVELATION 745 
Powerbase 255 
Easyfil er 99 

FINANCIAL 
DOLLARS AND SENSE _5115 
Market Mgr. Plus IDow Jones)_179 
MANAGING YOUR MONEY _119 

GRAPHICS 
CHARTMASTER 5275 

GRAPHICS BOARDS 
AST 
Preview 5279 
EVEREX 
Graphics Edge 5375 
HERCULES 
Graphics Card 5325 
Color Card 169 
PLANTRONICS/FREOERICK 
Colorplus $385 
STB 
Graphics Plus II 5315 
TECMAR 
Graphics Master 5459 
TSENG LABORATORIES 
Ultra Pak 

VIA .. . ~UPOlaIOP 
couPlep 

GRAPHICS Iconl.) 
BPS Graphics ___ _ 
SIGNMASTER ___ _ 
pfs: graph _ ___ _ ----,-' 
Graphwriter 319 
Graphwriter Extension __ 319 
Graphwriter Combo Pak _ 485 
Microsoft Chart 175 
ENERGRAPHICS 259 
Energraphics (w/plotter opt.)_ 325 
PC Draw 295 

LANGUAGES/UTILITIES 
CONCURRENT PC 00S ,· ,· ",,,· ,,5175 
Pascal MT + (PC DOS) _ 349 
PU1·(DR) 489 
Display Manager-(DR) __ 359 
Access Manager-(DR) __ 269 
LATTICE C COMPILER _ _ 305 
C·Food Smorgasbord __ 119 
CIS Cobol 86 (DR) 479 
Pascal Compiler (MS) __ 245 
C Compiler (MS) INew Releasel _ 305 
Microsoft Sort 159 
Cobol Compiler (MS) _ _ _ 479 

GRAPHICS BOARDS Iconl.) 
PARAIIISE SYSTEMS 
Multi ·Oisplay Card _ __ $279 
Modular Graph ics Card _ _ 289 
Options A&B __ Lowelt Price 

MODEMS (INTERNAL) 
PROMETHEUS 
Pro-modem 1200B _ __ $319 
QUADRAM 
Asher $395 
HAYES 
Smartmodem 1 200B, .. ""."." ",$385 
NOVATION 
Smart-Cat Plus 5355 
RACAL·VAIIIC 
Maxwell 1200PC 

LANGUAGES/UTIL Iconl.) 
Business Basic (MS) __ 5299 
FORTRAN COMPILER (MS) _ 229 
CB6 C Compiler 
(Computer Innovations) _329 
INTEGRATED/SPREADSHEETS 
LOTUS 1·2·3 (While They LBs tl 5329 
Enable 305 
Smart Series 579 
FRAMEWORK 355 
Open Access 395 
Electric Desk 229 
SYMPHONY (Limited QUBntlty) 459 
Supercalc 3 175 
Multiplan 129 
TK! Solver 279 
pIs: plan 85 

PROJECT SCHEDULERS 
MICROSOFT PROJECT _ _ $165 
SuperProject (IUS) ___ 245 
HARVARD TOTAL PROJECT MSR. _ 285 

WORD PROCESSING 
Wordstar 2000 5259 
WORDSTAR 2000 PLUS _ 309 

MODEMS (INTERNAL) Icon!.) 
VEN·TEL 
PC Modem HaH Card __ 5439 
COMMUNICATIONS BOARDS 

AST 
AST-5251 -11 5699 
AST·3780 749 
DCA 
IRMA Board 5949 
QUADRAM 
Quadlink 5449 

MULTI-FUNCTION BOARDS 
AST RESEARCH 
Six Pak Plus (64k) ___ 5259 
Mega Plus II (64k) ___ 275 
IIOPlus 11 135 

WORD PROCESSING (cont .1 
Words tar Pro Pac _ __ 5265 
Words tar Pro Plus ___ 345 
WORD PERFECT {New Releasel_245 
Microsoft Word 245 
MULTIMATE 249 
Volkswriter Deluxe _ _ _ 165 
Peachtext 5000 199 
Easywriter II/Speller/Mailer _ 199 
Edix & Wordix 255 
Finalword 225 
Samna III 325 
Xy Write II Plus 255 
Think Tank 125 
pIs: wri te 85 
MISCELLANEOUS UTILITIES 

PROKEY 3.0 589 
Norton Utilities (New Releasel _ 65 
SIDEKICK (unprotected) _ _ 65 
Crosstalk XVl lNew Releasel __ 115 
Sideways 45 
Copy II PC 39 
DESK ORGANIZER _ _ _ 129 

MUL Ti -FUNCTION BOARDS Iconl.) 
AST RESEARCH (cont.) 
Advantage (128kJ _ _ _ 5429 
QUADRAM 
Quadboard (64kJ _ _ _ 5259 
STB 
Rio ·Plus II (64k) $259 
Rio Grande 375 
Gra nde By te 275 
TECMAR 
Captain 5235 

KEYBOARDS 
KEYTRONIC 
5150 5159 
5151 (Deluxe) 179 
5152 B 645 

"T1 
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$125 Home Accountant Plus General Financial Analysis 
Filevision 105 MacManager Aeal Estate Dev. (Comm. or A05.) ___ 70 
tst Base 105 MacProject Lowest Price SPREADSHEETS/ INTEGRA TED 

29 Microsoft Chart Management Edge 125 Jazz 
249 Click Art Series Market Analyzer Lowe.t Price Multiplan 
155 (Graphics, Pub's, Letters, Effects) __ 125 Market Manager Plus(Dow Jones) _ _ 129 Microplanner 
135 LANGUAGES/UTILITIES PeachtreeGtt 99 TK'Solver 
140 Basic In terpreter(MS) $95 Sales Edge 165 Ensemble 
155 MacFOflh (Level t ) 95 Straight Talk 49 WORD PROCESSING 

lowest Price MacFOfth (Level 2) 135 Financial Planning (Apropos) ___ 60 Microsolt Word 
179 Smooth ta lker 115 Investment Planning (Apropos) ____ 60 Think Tank (126k) 
105 Soflmaker II 119 Communications Edge 110 Mac·Spell·Aight 
245 Softworks "c" 275 Negotia tion Edge 175 MacSpell + 
95 PC to Mac & Back 65 Tax Manager (Microlab) 110 Hayden: Speller 

GRAPHICS Hippo·C (Levell) 115 Forecast 45 Think Tank (S12k) 
Animation Tool Kit 539 MANAGEMENT /FINANCE Electric Checkbook 50 TECH (Linquist) I Oavinci Series Dollars & Sense $69 MacCalendar 50 Megalorm 185 
(Buildings, Interiors, Landscapes) __ 1 DO Front Desk 85 I I HARDWARE for Macintosh I OPTIMUM I ASSIMILATION PROCESS HAYES MICROCOM MacTote 565 

I Mac Daisywheel Connection _ ___ 585 Smartmodem 300 5205 MacModern 5450 PROMETHIUS 
Mac Turbo Touch 85 Smartmodem 1200 5445 MICRON TECHNOLOGY Promodem 1200 5375 I ~ CURTIS SURGE PROTECTOR INTERMATRIX Micron Eye 5325 Mac Pak 105 
Diamond 539 Macphone 5159 MICROSOFT DISKS I Emerald 49 KENSINGTON MacEnhancer 5170 Maxell3W' (Box 01 10) 535 C Sapphire 59 300 Baud Modem 595 NOVATION Memorex 3'12" (B ox 01 10) 39 I 69 Surge Supressor 39 Cat 5375 3M 3'11" (Box 01 1 

I n 
PRINTERS· MODEMS (External) 0 

DIABLO PROMETHEU5 I 36· • $1229 P3S1 .51375 Smart II $695 Pro· modem 1200 5375 

" 025·· 619 P3S1 Tractor 165 DUME DUADRAM 
630·API 1699 1340 779 OVT t 02·Green 5395 Ouadmodem 1100 $555 ,. 
630-ECS· • 1799 CITIZEN aVT t 02·Amber 415 HAYES 
EPSON MSP10 5409 aVT 103·Green 810 Smartmodem 300 5205 I 
L01S00 S1199 MSPIS 619 OVT 103·Amber 845 Srnartmodem 1200 445 

"' Parallel Interface 79 MSP20 579 OVT 108·Green 445 Smartmodem 2400 719 •• JX·60 599 MSP2S 789 OVT 106·Amber 515 NOVATION 
LX·60· • 265 PRINTER/PLOTTERS· TELEVIDEO Access 1·2·3 5475 
AX·l00 399 HOUSTON INSTRUMENT 600 51220 Pro Ie ssiona I 2400 635 
FX·60· • 379 PC Plotter 5475 600A 975 PRENTICE -t FX·l 00·· 599 MONITORS· 910 420 Popcom Xl 00 5379 

~ C. ITOH AMOEK 910 + 555 Pope om Cl 00 355 
Prowriter 651 0 BPI 5375 Color 300 5255 921 445 RACAL·VADIC 
Starwriler Al OP 529 Color 500 389 922 750 Maxwell 1200 V 5439 I Slarwriler Fl 0·40P 969 Color 600 479 924 635 2400 PC 635 
Printmaster Fl O·SSP 1249 Color 71 0 579 925 695 VEN·TEL ,. JUKI 12" Green 3DDG 135 92SE 595 PC Modem 1200 5399 
6100 5439 12" Amber 300A 145 WYSE 1200 Plus 399 Z 6300 799 12" Amber 31 DA 169 50 $485 BACK-UP DEVICES 
MANNESMANN TALLY NEC 75 560 ALLOY C Spirit 5279 ZENITH PC Ouick Tape $1719 JB 1201 $159 
160 579 JB 1205 149 Z·22 $465 SYSGEN n 160 849 JC 1215 239 Z·29 595 Image $835 
NEC JC 1216 399 Z·49 Lowesl Price MOUSE INPUT DEVICES 0 2030·· $719 PRINCETON GRAPHICS MUL TI-FUNCTION BOARDS MOUSE SYSTEMS 

I 2050·· 695 AGB HX·12 $489 AST RESEARCH PC Mouse w/paint brush $139 
3530 1329 AGB SA·12 599 Six Pak Plus (64k) 5259 MICROSOFT 

~ 
3550 1395 Scan Doubler Board (lor SA·12) _ __ 185 IDEA Microsolt Mouse (Serial) 149 
6850· • 1949 Amber Max 12E 185 IDEAmax 38 4 (64k) 5259 Microsoft Mouse (Buss) 139 
PinwriterP2 .... 675 UUADRAM ORCHID SURGE PROTECTORS 
Pinwriler P3" • 895 Uuadchrome12" $465 Blossom (O 'k) $235 KENSINGTON MICROWARE 
OKIDATA auadscreen 17" 1595 STB Masterpiece $115 I "' 182·IBM $239 auadchrome II 14" 465 Super Aio (64k) $329 CURTIS 

COMMUNICATIONS BOARDS I •• 84 ·IBM 799 Amberchrome 12" 165 Diamond $39 
192·IBM 409 TAXAN AST Emerald 49 
93 ·IBM 639 100G 5125 AST·SNA $699 Sapphire 59 I 2410P 2295 105A 135 ASTBSC 699 Auby 69 

I 

E 
QUAORAM 121 149 GRAPHICS BOAR OS MEMORY CHIPS 
auadiel $789 122 149 AST (200ns) 64k $35 I QUME 210 259 Monograph plus $425 (1 SOns) 256k 69 
Sprint 11 /4 0· • 51299 420 409 MA SYSTEMS DISKETTES I Sprinlll /55· • 1595 440 699 Peacock Color Board $245 LOGICTRAK 5 'I." 1 00 % Guaranleed, 
Sprint 11 /90· · 2199 VIDEO TERMINALS· PERSYST Doo~e side, double densily I SILVEA REED ADDS Monochrome Card $199 10 per box 

~ A·2 Green $465 UUADRAM 20 + boxes I 
A·3 $465 auadcolor I 10·19 boxes 

2·9 boxes I C 1 box 
I 



eight jumper-selectable I/O blocks. 
With COOO selected and pin 17 of IC 14 
(YO) jumpered to pin 6 of ICI7 (at JP3), 
the range would be C800-C803. 
Using the XBYO operator in BASIC. 
data can be written to and read from 
this PIA. (You are probably more 
famil iar with PEEK and POKE. PEEK 
(C802H) is accomplished with XBY 
(C802H), and POKE C902H,A is 
XBY(C802H) = A) I won't belabor the 
discussion on the 8255. I have used 
it many times in Circuit Cellar projects 

.Mode Selection (goes with figure 5b) 

- - --
Pins CE OE PGM 

Mode (20) (22) (27) 

Read V/L V/L V/N 

Standby V/N x x 

Program V/L x V/L 

Program Verify V/L V/L V/N 

Program Inhibit V/N x x 

.Mode Selection (goes with figure 5c) 

- - --
Pins CE OE PGM 

Mode (20) (22) (27) 

Read V/L V/L V/N 

Standby V/N x x 

Program V/L x V/L 

Program Verify V/L V/L V/N 

Program Inhibit V/N x x 

.Mode Selection (goes with figure 5d) 

- - -
WE CS, CS, OE 

CIRCUIT CELLAR 

and refer you to the manufacturer's 
data sheets. 

The three parallel ports and ground 
are connected to a 26-pin flat ribbon
cable connector. The outputs are TTL 
(transistor-transistor logic)-compatible. 

SERIAL I/O 
lWo serial ports are found on the 
BCC-52 board. One is for the console 
I/O terminal (lCS pins 10 and II) : the 
other is an auxiliary serial output (lCS 
pin 8) frequently referred to as the 

VP• Vee Outputs 
(1) (28) (11-13, 15-19) 

Vee Vee Dout 

Vee Vee High Z 

Vpp Vee Din 

Vpp Vee Dout 

Vpp Vee High Z 

Vpp Vee Outputs 
(1) (28) (11-13, 15-19) 

Vee Vee Dout 

Vee Vee 'High Z 

Vpp Vee Din 

Vpp Vee Dout 

Vpp Vee High Z 

Mode 1/0 Pin 

x H x x Not Selected High Z 

x x L x (Power Down) High Z 

H L H H Output Disabled High Z 

H L H L Read Dout 

L L H H Din 

L L H L Write Din 

x : don't care 

line-printer port. When using an 
11.0592-megahertz (MHz) crystal. the 
console port does automatic data
transmission-rate determination on 
power-up (a preset data-transmission 
rate can alternatively be stored in 
EPROM as well) . I've used it at 19,200 
bits per second (bps) with no degra
dation in operation. 

The BAUO[expr] statement is used 
to set the data-transmission rate for 
the line-printer port. In order for this 
statement to properly calculate the 
data-transmission rate, the crystal 
(special-function operator-XTAL) 
must be correctly assigned (e.g .. XTAL 
= 9000000) . BASIC-52 assumes a 
crysta l value of 11.0592 MHz if no 
XTAL va lue is assigned. 

The main purpose of the software 
line-printer port is to let you make a 
hard copy of program listings and/or 
data. The command LlST# and the 
statement PRINT# direct outputs to 
the software line-printer port. If the 
BAUO[expr] statement is not ex
ecuted before a L1ST# or PRINT# 
command/statement is entered, the 
output to the software line-printer 
port will be at about I bps, and it will 
take a long t(me to output something. 
It is necessary to assign a data-trans
mission rate to the software line
printer port before using L1ST# or 
PRINT#. The maximum data-trans
mission rate that can be assigned by 
the BAUO[expr] statement depends 
on the crystal. but 4800 bps is a rea
sonable maximum rate. 

MC 1488 and 1489 level shifters (lCs 
6 and 7) convert the TTL levels from 
the console and line-printer ports to 
RS-232C (The TTL serial lines are also 
connected to the bus to allow use of 
the Term-Mite smart-terminal board 
without RS-2 32C voltages.) The 
BCC-52 board requires only about 
200 milliamperes (mA) at + 5 volts (V) 
to function . The voltage required for 
external RS-232C communication is 
± 12 V: that required for EPROM pro
gramming is + 21 V 

EPROM PROGRAMMER 
One of the more unique and power
fu l features of the BCC-52 board is its 

(continued) 
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Inquiry 50 

An IEEE-488 interface for all 
IBM-PC's and COMPATIBLES 

VERSATILE 

Easy-to-use commands for all 
IEEE-488 (GP-IB, HP-IB) functions. 

Resident firmware supports 
BASIC, Pascal, C, and FORTRAN. 

Emulates Hewlett-Packard control
ler functions and graphics lan
guage statements. 

Supports Tektronix® Standard 
Codes and Formats. 

Print listings, plot graphs, and use 
Lotus 123™ with IEEE-488 
peripherals. 

FAST 

Direct memory transfer rates to 
800K bytes/second. 

PROFESSIONAL 

Clear and concise documentation 
includes a complete tutorial, prog
ramming examples, and applica
tion programs. 

$395.00 complete. There are no 
additional software charges. 

Find out why PCQ0488 is the first 
choice of over 500 companies. 

C(W 
CAPITAL EQllPMENT CORP. 

10 Evergreen Avenue 
Burl ington, MA. 01803 

(617) 273-1818 
IBM is a trademark of International Business Machines Corp. 

Lotus 123 is a trademark of Lotus Deve lopment. 
Teklranix is a trademark of Teklronix, Inc. 
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ability to execute and save programs 
in an EPROM. The 8052AH chip 
actually generates all the timing 
signals needed to program 2764/128 
EPROMs. Saving programs in EPROMs 
is a much more attractive and reliable 
alternative to cassette tape. especially 
in control and/or noisy environments. 

The entire EPROM programming 
circuitry consists of two 7407 open
collector drivers and a single tran
sistor ci rcuit that switches between 
+ 5 V and 21 V (CR2 . connected to the 
collector of the transistor should be 
a germanium diode like a I N270). 

Port I. bit 4 (IC5 pin 5) is used to 
provide a 1- or 50-millisecond (ms) 
programming pulse. The length of the 
pulse is determined by whether we 
are programming Intel fast-program 
EPROMs or generic 2764s and 
27128s. BASIC-52 calculates the 
length of the pulse from the assigned 
crysta l value. The accuracy of this 
pulse is within 10 processor clock 
cycles. This pin is normally in a logical 
high (I) state. It is asserted low (0) to 
program the EPROMs. 

Port I. bit 5 (lC5 pin 6) is used to 
enable the EPROM programming volt
age. This pin is normally in a logical 
high (I) state. Prior to the EPROM pro
gramming operation. this pin is 
brought to a logical low (0) state. and 
it is used to turn on the high voltage 
(21 V) required to program the 
EPROMs on or off. 

BASIC-52 saves several programs on 
a single EPROM. In fact. it can save 
as many programs as the size of the 
EPROM permits. The programs are 
stored sequentially in the EPROM. 
and any program can be retrieved and 
executed. This sequential storage of 
programs is referred to as the EPROM 
file. The following commands permit 
you to generate and manipulate the 
EPROM file. 

RAM and ROM [integer] tell the 
BASIC-52 interpreter whether to 
select the current program (the one 
that will be displayed during a LlST# 
command and executed when RUN 
is typed) out of RAM or EPROM. The 
RAM address is assumed to be 200 
(512 decimal) . and the EPROM ad
dress begins at 80 10 (32 .784 decimal) . 

When RAM is entered. BASIC-52 
selects the current program from 
RAM. This is usually considered the 
normal mode of operation and is the 
mode that most users employ to in
teract with the command interpreter. 

When ROM [integer] is entered. 
BASIC-52 selects the current program 
out of EPROM. If no integer is typed 
after the ROM command (i.e .. 
ROM(cr)) . BASIC-52 defaults to ROM 
1 . Since the programs are stored se
quentially in EPROM. the integer 
following the ROM command selects 
which program you want to run or list. 
If you attempt to select a program 
that does not exist (i.e .. you type in 
ROM 8 and only six programs are 
stored in the EPROM). the Message 
Error: Prom Mode will be displayed. 
The error is nondestructive. and you 
can retype the correct command. 

BASIC-52 does not transfer the pro
gram from EPROM to RAM when the · 
ROM mode is selected. and you can
not edit a program in ROM. Attempt
ing to do so will result in an error 
message. 

Since the ROM command does not 
transfer a program to RAM. it is pos
sible to have different programs in 
ROM and RAM Simultaneously. You 
can flip back and forth between the 
two modes at any time. Another 
benefit of not transferring a program 
to RAM is that all the RAM can be 
used for variable storage if the pro
gram is stored in EPROM. The system
control values. MTOP and FREE. 
always refer to RAM. 

The XFER (transfer) command 
transfers the currently selected pro
gram in EPROM to RAM and then 
selects the RAM mode. After the 
XFER command is executed. you can 
edit the program in the same manner 
any RAM program can be edited. 

The PROG command programs the 
resident EPROM with the current pro
gram (this is the only time that the 
+ 2I-V programming voltage needs to 
be applied). The current program can 
reside in either RAM or EPROM. After 
PROG is typed. BASIC-52 displays the 
number in the EPROM file the pro
gram will occupy. 

Normally. after power is applied to 



the BASIC-52 device. you must type 
a space character to initialize the 
8052AH's console port. As a conve
nience. BASIC-52 contains a PROG1 
command. This command programs 
the resident EPROM with the data
transmission-rate information. The 
next time the MCS BASIC-52 device 
is powered up. i.e .. reset. the chip will 
read this information and initialize the 
serial port with the stored data-trans
mission rate. The sign-on message will 
be sent to the console immediately 
after the BASIC-52 device completes 
its reset sequence. The space charac
ter no longer needs to be typed. 

The PROG2 command does every
thing the PROG1 command does. but 
instead of signing on and entering the 
command mode. the BCC-52 board 
immediately begins executing the first 
program stored in the resident 
EPROM. 

By using the PROG2 command. it 
is possible to run a program from a 
reset condition and never connect the 
BCC-52 board to a console. In es
sence. saving PROG2 information is 
equivalent to typing ROM 1 and RUN 
in sequence. This is ideal for control 
applications. where it is not always 
possible to have a terminal present. 
In addition. this feature lets you write 
a special initialization sequence in 
BASIC or assembly language and 
generate a custom sign-on message 
for specific applications. 

POWERING UP THE BOARD 
The best way to check out the BCC-52 
board is to run it with the minimum 
hardware first. With only ICs I. 2. 4-7. 
9-11 . 13. and I 5 installed. we have an 
8K-byte RAM-only system. After apply
ing power. BASIC-52 clears the inter
nal 8052AH memory; initializes the in
ternal registers and pointers; and tests. 
clears. and sizes the external memory. 

BASIC-52 then assigns the top of ex
ternal RAM to the system-control 
value (MTOP) and uses this number 
as the random-number seed. BASIC-
52 assigns the default-crystal value. 
11 .0592 MHz. to the system-control 
value (XTAL) and uses this default 
value to calculate all time-dependent 
functions. like the EPROM program-

CIRCUIT CELLAR 

ming timer and the interrupt-driven 
real-time clock. Finally. BASIC-52 
checks external memory location 
8000 to see if the data-transmission
rate information is stored. If the data
transmission rate is stored. BASIC-52 
initializes the data-transmission-rate 
generator (the 8052AH's special
function register. T2CON) with this in
formation and signs on. If not. BASIC-
52 interrogates the serial-port input 
and waits for a space character to be 
typed (automatic data-transmission
rate detection). 

If you have entered nothing on the 
console device. BASIC-52 will appear 
inoperative to the uninitiated. Simply 
type a space. and the console device 
should display the following: 

*MCS-52(tm) BASIC Vx.x* 
READY 
> 
To see if the processor is operating 
correctly. we type the follOWing: 

>PRINT XTAL, TMOD, TCON , 
T2CON 

BASIC-52 should respond with the 
control and special-function values: 

11059200 16 244 52 
> 

A WORD ABOUT THE BASIC 
As I mentioned earlier. BASIC-52 is 
oriented toward process control and 
is significantly more powerful than a 
tiny BASIC. Since most of you are 
familiar with BASIC. I will not describe 
individual instructions like DO . .. 
WHILE and FOR ... NEXT. Instead. 
I'd like to point out the pertinent fea
tures that demonstrate the excep
tional small-package performance of 
the BCC-52 board. 

MCS BASIC-52 contains a minimum
level line editor. Once a line is 
entered. you cannot change the line 
without retyping it. However. it is pos
sible to delete characters while a line 
is in the process of being entered. 
This is done by inserting a rubout or 
delete character (7F). The rubout char
acter will cause the last character 
entered to be erased from the text in
put buffer. Additionally. preSSing 

Control-D will cause the entire line to 
be erased. 

V ARIABLES AND EXPRESSIONS 
The range of numbers that can be 
represented in BASIC-52 (in decimal) 
is + IE-127 to +0.99999999E+ 127. 

It has eight digits of significance. 
Numbers are internally rounded to fit 
this precision. Numbers can be 
entered and displayed in four formats: 
integer. decimal. hexadecimal. and ex
ponential. for example. 129. 34 .98. 
OA6EH, 1.23456E+3. 

Integers are numbers that range 
from -32.768 to +32.767 decimal. 
All integers can be entered in either 
decimal or hexadecimal format. A 
hexadecimal number is indicated by 
placing the letter "H" after the 
number. When an operator like AND 
requires an integer, BASIC-52 will 
truncate the fraction portion of the 
number so that it will fit the inte
ger format. All line numbers are 
integers. 

A variable can be either a letter (e.g. 
A. X. I). a letter followed by a number 
(e.g., 01. T7, L3). a letter followed by 
a one-dimensioned expression (e.g., 
)(4). G(A+6), I(IO*SIN(X))). or a letter 
followed by a number followed by a 
one-dimensioned expression (e.g., 
AI(8). P7(DBY(9)). W8(A+B)). Vari
ables with a one-dimensioned expres
sion are called dimensioned or ar
rayed variables. Variables that involve 
only a letter or a letter and a number 
are called scalar variables. 

BASIC-52 allocates variables in a 
static manner. Each time a variable is 
used. BASIC-52 allocates 8 bytes 
specifically for that variable. This 
memory cannot be deallocated on a 
variable-by-variable basis. If you ex
ecute a statement like 0=3, later on 
you cannot tell BASIC-52 that the vari
able 0 no longer exists and free up 
the 8 bytes of memory that belong to 
O. You can clear the memory al
located to variables with a CLEAR 
statement. 

Relative to a dimensioned variable, 
it takes BASIC-52 much less time to 
find a scalar variable. That's because 
a scalar variable has no expression to 

(continued) 
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evaluate. If you want to make a pro
gram run as fast as possible. use di
mensioned variables only when you 
have to. Use scalar variables for inter
mediate variables. then assign the 
final result to a dimensioned variable. 

An expression is a logical mathe
matical term that involves operators 
(both unary and dyadic). constants. 
and variables. Expressions can be 
simple or quite complex. e.g.. 12 * 
EXP(A)/IOO. H(I)+ 55. or (SIN(A)* 
SIN(A)+COS(A)*COS(A))/2 A stand
alone variable Ivarl or constant lconstl 
is also considered an expression. 

REAL-TIME OPERATION 
After RUN is typed. all variables are 
set equal to zero. all BASIC-evoked in
terrupts are cleared. and program ex
ecution begins with the first line 
number of the selected program. The 
RUN command and the GOTO state
ment are the only ways you can ex
ecute a program in the command 
mode. Program execution can be ter
minated at any time by typing a 
Control-C on the console device. 

Unlike some BASIC interpreters that 
allow a line number to follow the RUN 
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command (e.g .. RUN 100). BASIC-52 
does not permit such a variation on 
the RUN command. Execution always 
begins with the first line number. To 
obtain the same functionality as the 
RUN[ln num]. use GOTO[ln num] in 
the direct mode. 

The CLOCK1 statement enables the 
software real-time clock in BASIC-52. 
The special-function operator time is 
incremented once every 5 ms after 
the CLOCK1 statement has been ex
ecuted. The CLOCK1 statement uses 
timer/counter 0 in the 13-bit mode to 
generate an interrupt once every 
5 ms. Because of thi s. the special
function operator time has a resolu
tion of 5 ms. 

BASIC-52 automatically calculates 
the proper reload value for timer/ 
counter 0 after the crystal va lue has 
been assigned (i.e .. XTAL = value. If no 
crystal va lue is assigned. MCS 
BASIC-52 assumes a value of 110592 
MHz). The special-function operator 
time counts from 0 to 65.535.995 sec
onds. After reaching a count of 
65.535.995 seconds. time overflows 
back to a count of O. 

The interrupts associated with the 

Photo 3: Tlie BCC-52 and Term-Mite boards can be combined witli otlier BCC-series 
periplieral devices to create control and data-acquisition systems. Here. tliey are combined 
witli four BCC-13 8-cliannel. 8-bit A/D converter boards to make a 32-cliannel data
acquisition system. 
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CLOCK1 statement cause BASIC pro
grams to run at about 99.6 percent of 
normal speed. That means that the in
terrupt hancl,ling for the real-time
clock feature consumes only about 
0.4 percent of the total processor 
time. This is small interrupt overhead. 
The CLOCKO statement disables or 
turns off the real-time-c1ock feature. 

The TIME statement is used to 
retrieve and/or assign a value to the 
real-time clock after the CLOCK1 
statement enables it. TIME = 5 pre
sets the real-time clock to 5 seconds. 
while ONTIME 30,100 causes the pro
gram to jump to line 100 when the 
real-time clock reaches 30 seconds. 

Finally. PWM might be useful to 
literally add bells and whistles to your 
next control application. PWM stands 
for pulse-width modulation. It gener
ates a user-defined pulse sequence 
on IC5 pin 3. 

The statement appears as PWM 
50,50,100. The first expression follow
ing PWM is the number of clock 
cycles the pulse will remain high. A 
clock cycle is equal to 1.085 microsec
onds (110592-MHz crystal). The sec
ond expression is the number of clock 
cycles the pulse will remain low; the 
third expression is the total number 
of cycles you want to output. All ex
pressions in the PWM statement must 
be valid integers. and the minimum 
value for the first two expressions is 
decimal 20. 

These are only a few of the 103 
commands. statements. and opera
tors in BASIC-52. The User's Manual 
describes them in detaii. 

IN CONCWSION 
This was a hard article for me to write. 
but not for any of the reasons you 
might think. So much is built into this 
compact board that I am impatient to 
use it. and it was hard to sit down and 
write. Unfortunately. documentation is 
the drudge work side of engineering. 

It won't take long to put the BCC-52 
board into some serious applications. 
It might be a Si ngle-board computer. 
but its configuration does not stop 
with a single board. The BCC-52 is 
BCC-series Z8-bus-compatible and 
can be expanded using many o f the 
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projects and boards I've already de
signed For example, monitoring tem
peratures, controlling motors and 
heaters, and reporting events are ade
quately handled by existing power I/O. 
serial and parallel expansion, and A/D 
converter boards (see photo 3), 

This BASIC-52 project has just 
started , Because of its power, I am in
spired to further develop applications 
and peripheral support devices, While 
a specific time has not been chosen, 
I'll be back in a few months with the 
next chapter on the BCC-52, 

CIRCUIT CELLAR FEEDBACK 
This month's feedback is on page 376, 

NEXT MONTH 
Go beyond the Z80 wi th the Circu it 
Cellar SB 180 computer. _ 

Diagrams and data perrinelit to the 8052A H 

BASIC chip are reprinted coLlrlesy of lhe IIile! 

Corporation, 

Ed itor 's Note: Steve o ften refers to previo us 

Circuit Cellar articles, Most of these past ar
ticles are available in book form from BYTE 
Books, McGraw-Hili Book Company. POB 
400, Hightstown, NI 08250, 

Ciarcia's Circuit Cellar, Volume I covers articles 
in BYTE from September 1977 through 
November 1978, Volume II covers December 

1978 through lune 1980, Volume III covers l uly 
1980 through December 1981. VolUll1e IV 
covers l anuary 1982 through lune 1983, 

The fo llowing items are available from 

The Micromint Inc. 
56 1 Willow Ave, 
Ceda rhurst. NY 11516 
1800) 645-3479 for orders 
1203) 871 -6 170 for information 

I. BCC-52 board with 8K bytes of RAM , As
sembled and tested with operator's manual 
and MCS BASIC-52 User's Manual, , , ,5239 

2, Same as item I in kit form, , , , , ,5209 
3, 8052A H-BASIC chip with MCS BASIC-52 
User's Manual, , , , , , , , , , , , , , , , , , , , ,S80 

Please include 54 for shipping and handling 
in the continental Uni ted States, 58 else
w here, New York residents p lease include 8 
percent sales tax, Connecticut reside nts 
please include 7,5 percent sa les tax, 

To receive a complete list of Ciarcia's Cir
cuit Cellar proiect kits, circle 100 on the 
reader-service inquiry card at the back o f 
the magazine. 
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BUSINESS SOFTWARE 

WORDSTAR SYMPHONY 
PROPAK 

$238 $419 
AID 
Typequick 
ALPHA SOFTWARE 
Data Base Manager 2 
ANDERSON·BELL 
Abstat 
ASHTON·TATE 
o Base II 
D Base III 
Framework 
Friday 
ATI 
Training Word Star 
Training dBase III 
BPI 

85 69 

295 169 

395 267 

495 CALL 
695 CALL 
695 CALL 
295 CALL 

75 45 
75 45 

General Accounting 595 348 
BORLAND INTERNATIONAL 
Superkey 54 42 
Turbo Graph 54 42 
Toolbox 54 35 
Turbo Pascal 70 52 
COEX 
Advanced Lotus 1-2·3 70 45 
CHANG LABS 
Rags to Riches Ledger 99 79 
CONDOR 
Condor 3 650 259 
CONTINENTAL SOFTWARE 
Home Accountant Plus 150 89 
DIGITAL MARKETING 
Writers Pak 
Milestone (PC) 
Datebook II 
Proofreader 
DIGITAL RESEARCH 
Concurrent PC DOS 
ENERTRONICS 
Energraphics 
Plotter Option 
FOX & GELLER 
DGraph 
dUtil 
Quickcode II or III 

250 165 
250 t65 
150 

50 
98 
38 

295 209 

350 239 
100 55 

295 145 
99 58 

295 139 

SIDEKICK 
(C.P.) 

SUPERCALC 

3 

$29 $164 
FUNK 
Sideways 60 39 
HARVARD SOFTWARE 
Harvard Project Mgr 395 219 
Harvard Total Project Mgr 495 275 
HUMAN EDGE 
Mind Probe 
KOALA 
Touch Tablet (PC) 
MacVision 
LEXISOFT 
Spellbinder 
LlFETREE 

50 35 

150 95 
400 249 

495 239 

Volkswriter Deluxe 295 158 
LlVtNG VIDEO TEXT tNC. 
Think Tank (IBM) 195 99 
Think Tank (Mac) 245 149 
MOBS 
Knowledgeman 500 234 
K Paint 100 65 
K Graph 225 145 
MECA 
Managing Your Money 199 119 
MICROGRAFX 
PC Draw 
MICROPRO 
WordStar 
SpellS tar 
CorrectStar 
MailMerge 
InfoStar 
WordS tar 2000 
WordS tar 2000 Plus 
MICRORIM 
R Base 4000 
R Base 5000 
Extended Report Writer 
Clout 
MfCROSOFT 
Multiplan 
Chart (MAC) 
Project 
MICROSTUFF 
Crosstalk 

395 289 

350 178 
99 55 

145 99 
99 55 

250 199 
495 235 
595 295 

495 239 
700 385 
150 t09 
250 t28 

195 138 
125 99 
250 179 

195 98 

HARDWARE SECTION 
HAYES AMOEK MONITORS 

(Amber) 230 t38 Smartmodem 1200 599 423 
(Color) 
AST 
Megaplus 64K 
Six Pac Plus 64K 

349 243 Smartmodem 1200B 
Smartmodem 2400 

395 258 HERCULES 
395 238 Graphic Card 

Color Card 

549 375 
B99 695 

499 318 
245 169 

TERMS: 
• Call for shipping charges 

and support policies 
• Fu ll guarantee against 

manufacturers defects 

TO ORDER CALL TOLL-FREE: 
(800) 235-3020 (USA) 
(800) 235-3021 (CA) 

(415) 382-9085 
• Allow 3 weeks for checks 

to clear 
• Prices may change 
• Call for availability 
• No cash refunds' 

Due 10 our low prices, all 
sales final. 

Inquiry 114 

! 1, f;t;t =ca-a 
BUSINESS SO FTWARE 

448 IGNACIO BLVD" STE: 332 
NOVATO, CA 94947 

WORD 
PERFECT 

$235 
MONOGRAM 

LOTUS 
1-2-3 

$299 

Dollars and Sense (IBM) 179 109 
Dollars and Sense IMac) 149 99 
MULTIMATE INTERNATIONAL 
Multimate 495 231 
OASIS 
Word Plus 150 105 
Punctuation and Style 150 95 
PEACHTREE 
Peachtext 5000 425 185 
Business Graphics System 295 219 
Peachpak 4 395 199 
PETER NORTON 
Norton Utilities (Vers, 3.0) 100 58 
PRENTICE-HALL 
Execuvision 395 289 
PRO TEM SOFTWARE 
Notebook II 189 123 
Footnote 99 84 
ROSESOFT 
Pro Key 130 69 
SAMNA 
Word III 550 279 
SORCIM 
SuperCalc 2 295 149 
Super Project 395 209 
Easy System II 395 184 
General Ledger 595 289 
Accounts Payable 595 289 
SOFTWARE PRODUCTS INT'L 
Open Access 695 349 
SOFTWARE PUBLISHING 
PFS File or Write 140 85 
SSI 
Word Perfect 495 249 
TelOS 
Filevision (Mac) 195 119 
TYLOG 
dBase Window 249 149 
WARNER SOFTWARE INC. 
The Desk Organizer 195 129 
WOOLF SYSTEMS 
Move It 150 85 

PARADISE 
Multidisplay 
Modular Graphics 
STB 
Graph Plus 2 
Rio Plus 2 

459 290 
398 289 

395 229 
395 229 

• CALL FOR OUR FREE CATALOG 
• SAME DAY SHIPMENT ON 

MOST ORDERS 
• Prompt UPS service 
• Authorized purchase orders 

accepted 
• Dealer, institutional and 

quantity discounts available 
• No surcharge for credit 

card purchases 
• VISA & Mastercard accepted 
• COD 
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Long before there was a market for 3.5" disks, in fact, four years before, there was Sony. 
And while every single 3.5" disk manufacturer has duplicated the ,Sony design, 

there's one thing they haven 't been able to duplicate. Sony quality. 
Such error-suppressing materials as VIVAX ™ magnetic particles (the very oore of 

the disk itself) have been developed by Sony. As is the case for our manufacturing pro
cess . It includes a burnishing technique that eliminates projection$ as small as 1/1,000,000 
of a millimeter from the disk's surface. 

The result? Every time you use a Sony 3.5" disk you 're assured you're using the 
best magnetic medium you can buy. 

With somebody else 's, you can only guess. SONY. 

C. 1985 Sony-Tape Sales Company, A division 01 Sony Corporallon 01 AmerIca. Sony Drive. Park Ridge. New Jersoy 07656, Sony IS a leglsiered trademark of ~~y Corporation Vlvax Is a I(ademarkol Sony Corporation, 
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Plug a 32 .. bit 

microcomputer into 

your IBM PC ' 

D
o you have scientific 
number-crunching prob
lems that leave your IBM 
Personal Computer (PC) 

gasping? Do you want to learn about 
the 32032, one of the first commer
cially available 32-bit micropro
cessors? Or do you just want the 
fastest IBM PC on the block? If you 
answered "yes" to any of these ques
tions, then you may be looking for the 
DSI-32 coprocessor board from 
Definicon Systems Inc. 

The DSI-32 coprocessor board uses 
the National Semiconductor NS32032 
full 32-bit CPU (central processing 
unit). the NS32081 high-speed FPU 
(floating-point processing unit). and 
optionally the NS32082 MMU (mem
ory-management unit). 

There are two kits. The starter kit 
has a 6-MHz CPU and 2 56K bytes of 
RAM (random-access read/write 
memory) . The advanced kit has a 
10-MHz CPU and 1 megabyte of 
RAM. The only difference between 
the two kits is the jumper configura
tion; both use the same board. If you 
get the starter kit. you can upgrade 
later to the more advanced system. 
Both kits have a socket for the MMU 
chip. 

The board also has two high-speed 
(up to 38.4k bits per second) RS-232C 
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PART 1: THE HARDWARE 

THE DSI~32 
COPROCESSOR 
BOARD 

serial ports and a 16-bit program
mable timer. In addition, all MS-/PC
DOS facilities-such as communica
tion ports and video and printer con
trollers-are available to the NS32032 
via the Definicon MS-/PC-DOS inter
face software. The interface has 
special support for bit-mapped graph
ics-display access, including support 
for multiple-screen images in memory. 

Did we call the DSI-32 a copro
cessor? Well. that's only one way to 
look at it. You can also think of the 
I BM PC as a convenient standard 
chassis-supplying disk drives, power 
supply, display, keyboard, and 
expansion-board connectors-into 
which you can plug a powerful 32-bit 
microcomputer. Since Definicon's in
terface software runs in MS-DOS, you 
don't have to learn a different oper
ating system to use the DSI-32. 

A WALK AROUND 
THE CIRCUIT BOARD 
The DSI-32 consists of a number of 
relatively independent functional 
units (see photo 1 and figures 1 
through 4) . The 32032 CPU (lC44) is 
near the center of the board. Above 
it is the 32201 TCU (timing control 
unit. IC43), which contains the clock 
oscillator and much of the bus-inter
face timing circuitry. To its right is the 
32081 FPU (lC49) and to its im
mediate left is the MMU (lC40) . Fur
ther left is the DP8409 dynamic RAM 
controller (lC37) and the RAM array 
(lCI-32) To the right of the FPU is the 
2681 DUART (dual universal asyn
chronous receiver/transmitter. IC 55). 
the RS-232C drivers (lC58,59,61.63 , 

64), and serial port connectors. 
Above the DUART is a socket for 

user-defined peripheral devices. This 
socket Simplifies the task of design
ing additional special-functi on 
daughterboards. At the far lower left 
are the dual bidirectional latches 
(74LS646, IC33-36) that buffer the 
data between the asynchronous 8-bit 
PC bus and the 32-bit internal data 
bus of the DSI-32 . The remaining cir
cuits perform address decoding, buf
fering, and control-signal generation . 

There are four jumper blocks (lBI. 
JB2, JB3, and JB4) for selecting the 
operational configuration of the 
board. When shipped, the jumpers 
are in the correct position for a 32032 
(full 32-bit bus) with no MMU chip in 
the MMU socket. Other possible con
figurations include the 32032 with the 
32082 MMU, or just the 320\6 CPU 
(l6-bit bus). Jumpers for these con
figurations are shown in figure 5. The 
JBI jumpers determine whether 64K
byte RAM chips or 256K-byte RAM 

(continued) 

Trevor G. Marshall. George Scolaro, David 
L. Rand, and Tom King are engineers with 
Oefinicon Systems Inc. Vincent P. Williams 
is president of Oefinicon. They can be con
tacted at 2 \042 Vintage St., Chatsworth , 
CA 91311. 
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N ational Semiconductor's absence 
from the 8-bit and 16-bit micro

processor markets turned out to be an 
advantage in one way. The 32000 
series could be designed from scratch. 
Other microprocessor makers often felt 
it was important to keep some compat-

A DD/ DATA CON TR OL S 8 STATUS o o 
DATA 

BU S INTERFACE CONTROL 14---+1 

INSTRU CTION S 3 2 

~~~~ 8-BYTE E QUEU E 

OSI COPROCESSOR 

ARCHITECTURE 
BY PHILLI P ROBI NSON 

ibility between the ir earlier chips and 
any new designs. Free of such con
stra ints. National Semiconductor took 
what it calls a "radical departure from 
popular trends in architectural design: ' 
The main aim was to make software de
velopment easy: to design a chip that 

MICROCODE ROM 
AN D 
CONTROL L OG IC 

ll611NSTRU CTI ON I "I DECODER II--+---l~ 
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DISPLACEMENT AND ~ ~ 
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I 

t : ~ _____________ _ ______ J 

Figure A: A block diagram of the 32032 CPU. 

122 BY T E • AUGUST 1985 

! 
/ 

compiler writers would love. 
Figure A is a block diagram of the 

32032. It has a 16-megabyte uniform 
(nonsegmented) linear-addressing 
space and is available in 6-. 8-. and 
10-M Hz versions. 

The 32032 has eight 32 -bit-wide. 
general-purpose registers that can han
dle byte. word. or double-word data. 
It also has eight dedicated registers in
cluding a 32 -bit program counter. a 
processor status register. two stack 
po inter registers for user and interrupt 
stacks. the frame-pointer register that 
points to a procedure's dynamically 
allocated local storage. the static base 
register (which points to relocatable 
globa l variab les). the interrupt base 
register (which locates the d ispatch 
table for interrupts and traps). and the 
module register (which holds the 
descriptor's address of the currently 
executing module) 

The 32032's design was heavi ly in
fluenced by the VAX. particularly its 
addressing modes. Besides the stan
dard immediate. absolute. register. and 
register-relative modes. there are five 
other modes that help support high
level languages. These are the memory
space. memory-relat ive. external. 
sca led-index. and top-of-stack modes. 

As with many advanced micropro
cessors. the 32032 has both supervisor 
and user operating modes. To protect 
operating system s. a user mode pro
gram cannot execute some instructions 
or access certain registers. A super
visor mode program doesn't have such 
restrictions. 

The 32032 has customary move. in
teger-a ri thmetic. BCD (binary-coded 
decimal). integet-compari son. logical. 
Boolean. shi ft. bit. jump. stack. and 
control instructions. To that stew it adds 
new instructions such as MODi 
(modulus ari thmetic) as well as new in
struction groups including bi t-field . 
array. and string operations. Finally. the 
32032 has a list of floating-point. mem
ory-management. and custom slave in
structions that allow it to cooperate 
with other processors. 
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chips are installed and the memory
refresh rate. 

THE PC Bus INTERFACE 
When power is first applied to the 
IBM Pc. a bus signal RESET DRV is 

DSI COPROCESSOR 

generated. This is a power-on reset for 
any slave boards on the bus. The . 
RESET DRV signal is latched in IC60, 
the DIAG vector PAL (programmable 
array logic) . Pin 22 of this PAL, 
/POWERON, initializes the board and 

then remains latched until the loader 
software resets it by pulsing the RFSH 
INHIBIT line. 

Since there is no room for a ROM 
(read-only memory) on this board, we 
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BYTEK Corporation, Instrument Systems Division, 
introduces the finest Universal Software-Controlled 

Progr.ammer on the market, at 
a price nobody can beat. The 

S125 MultiProgrammer Is a 
high technology master· 

piece that's been two 
~ars In the making. 

This state of the art 
Instrument Is packed 

with features like 
these: 

• Supports allcurrenttechno~ogies: EPROMs 
including CMOS, and Three VOltage devices, 
EEPROMs. Bipolar PROMs, Micro oomputer chips. 
PALs, HPLs, and IFLs. 

• Internal RAM starts at 8K bytes and is expandable to 
2 megabyte (16 megabits) . 

• Integrated EPROM Programming. No modules or 
personality adapters are required to program most 
popular EPROMs and EEPROMs. 

• Integrated Gang Programming capable of programming 
8 EPROMs simultaneously; 8, 16, 32 and 64 bit 
words. Up to four masters may be copied In a single 
operation. Eight sets of EPROMs. each set with 
different data. may be programmed from RAM. 

• Optional Gang Expansion Module doubles the gang 
programming capacity. allowing for sixteen duplicates 
in a single operation; or a word width from 8 to 128 bits. 

• 25 key full-travel integrated keyboard . 
• 16 Oharacter X 2 Line LCD Display. Integrated alpha

numeric display provides a truly operator friendly 
environment. 

• Intelligent Algorithms automatically identify the type 
of EPROM in the socket. 

• Two Serial RS232 Ports and a Parallel Printer Port 
provide maximum communication flexibility. 

• Advanced Te.phnology Module Port supports present 
and future pmgrammlna technologies. 

-16 Bit in Circu.lt Emulation Option. 
- Completely software-controlled programming plus 

hardware expandabillty insures that your S125 will 
not become obsolete. 

• Prices start at $995. 
• Delivery in one to two weeks. Inquiry 45 

1021 South Rogers Circle (305) 994-3520 
Boca Raton. Florida 33431 Thlex 4310073 MEVBTC 
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Compare the 
Hercules' Color Card 

toIBMo,s. 
Five reasons why the Hercules Color Card is better. 

1. Compatibility 

2. Printer port. 

3. Size. 

4. Flexibility. 

5. Warranty. 

IBM Color Adapter $244 

Runs hundreds of graphics 
programs. 

None. 

13.25 inches. Limited to long 
slots. 

Can't always work with a 
Hercules Graphics Card. 

90 days. 

Hercules Color Card $245 

Runs the same hundreds of 
graphics programs. "The 
Hercules Color Card is so nearly 
identical to the IBM Color / 
Graphics Card that it's almost 
uncanny." PC Mag. 

Standard. Our parallel port 
allows you to hook up to any IBM 
compatible printer. 

5.25 inches. Fits in a long or short 
slot in a PC, XT, AT or Portable. 

Always works with a Hercules 
Graphics Card by means of a 
software switch. 

Two years. 

Anyone of these five features is enough reason to buy a Hercules Color Card. But 
perhaps the most convincing reason of all is just how easy the Hercules Color Card is to 
use: "Right out of the box, the Hercules Color Card goes into an empty expansion slot, 
ready for you to plug in ... and go to work-no jumpers, no software. For most 
applications, it's just that easy." PC Magazine. 

Call 1-800-532-0600 Ext. 421 for the name of the Hercules dealer nearest you and 
we'll rush you our free info kit. Hercules. 

We're strong on graphics. 
Inquiry 139 

Address : Hercules, 2550 Ninth St, Ber ke ley, CA 94710 Ph: 415 540-6000 Telex: 754063 Tradema rks/Ow ner s: Hercules/ Her cu les Computer Technology ; IBMIIBM. 



DSI COPROCESSOR 

needed some mechanism for the CPU 
to execute defined instructions during 
the power-on cycle The OIAG vector 
PAL performs this function. The PAL 
forces a OIA instruction on the data 
bus whenever the CPU is uninitialized. 
This makes the CPU fetch a OIA as its 

first instruction (at address 0) [Editor's 
note: All addresses to follow are in nexa
decimal. [ The OIA instruction causes 
the CPU to flush its queue and ex
ecute a "branch to self" In this way, 
the 32032 is put into a very tight loop 
and won't lock up by executing some 

undefined instruction from its unini
tialized main RAM memory space. 
The remaining function of the OIAG 
vector PAL is to act as a 4-bit read
only port so the CPU can read the 
RS-232C status lines of )2. 

CWAIT ON TCU 
(PIN 22, IC43) 

Q{ 1 r REFRESH CLOCK (PIN 1. IC37) 

i 11 t 10MHz CLOCK FREQUENCY JUMPER 
Q8 6MHz CLOCK FREQUENCY JUMPER 

FROM PIN 19, IC38 

I ° 0 0 
JUMPER FOR 256K DYNAMIC RAMS 

o 0 ° 

o 0 

: I JUMPER FOR NS32016 CPU 
o 0 

00001
0
0 JUMPER FOR 6MHz BOARD 

o 0 0 I 
JUMPER FOR 10MH z BOARD 000 

RESET TCU HLDAO OF MMU 

1 
~---i> OR HBE OF 32016 

MMU BBG/ RST ~ 
PIN 29, IC40 cl 

TO BBG BYPASS ~ I 
CAPACITORS 

TO 32052 
8 32016 RST /AS T 

~ SYSTEM HLDA 

'-----< HLDA FROM 32032 

11
0
01°0 JUMPERS FOR 320 16 CPU 

0 
I 

0 0 0 
JUMPER FOR 32032 ALONE 0 0-0 0 

0-0 o 0-0 
JUMPER FOR 32032 CPU, 

0 0 o <>-<> WITH 32082 MMU 

LOCKOUT, 

I C62, PIN 15:] 
FROM CPU ADS TO PIN I 

TO PIN q OF IC42 

) AT/SPC 32016 """, MM':' I [~l ~,:::'~M' 0< '" 

~ PIN 12 OF IC42 
SYSTEM ADS J T ;>if' ° L-

FLT TO 320161 
32032 

: I ° ° 
° ° 

32032 CPU ALONE 

32032 CPU 1°°110°1° ° ° 0 WITH 32082 MMU 

: I 0--<> ° I 
° ° ° 

32016 CPU 

° ° 

SYS TEM INT --.0 . 0--< DUART INT 

TO IC57 PIN 13 ~ ~ t 

NO RM AL CONFIGUR AT ION 

0--<> 0 RAM AT EOOOOh· IN RAM SPACE OF 8088 
SEGMENT LATCH AT 160h IN I/O SPACE OF 
I/O PORT ADDRESS AT 150h IN I/O SPACE 

ALTERNATIVE CONFIGURATION 

o 0-() RAM AT DODOOh 
SEGMENT AT 280h 
I /O AT 2AOh 

Figure 5: Various jumper configurations for tne OSI-32. All diagrams are snown looking at tne top of tne board. 
witn tne edge connector to tne bottom rignt. 

130 B Y T E • AUGUST 198 5 

(continued) 



The worlds best selling monochrome 
graphics card for the IBM-PC. 

There are more Hercules'" 
Graphics Cards in more IBM"' . 
PCs, XTs and ATs than any 
other monochrome graphics 
card in the world. 

Over a quarter of a million 
demanding users around the 
world use a Hercules Graphics 
Card to improve the perfor
mance of their software. 
The Lotus'" 1-2-3'" Booster. 

Consider Lotus 1-2-3. 
Hercules gives an off-the-shelf 

copy of 1-2-3 
the highest 
resolution 
possible 
on an IBM 

PC, XT or AT. More 1-2-3 
users choose the Hercules 
Graphics Card to get crisper 
text and sharper graphics 
than any other monochrome 
graphics card. 

And we bring the same 
performance to other integrat
ed programs like Symphony'; 
Framework'; and SuperCalc"'3. 

But we don't stop there. 
The Hercules Graphics Card 

improves all kinds of software. parallel printer port. Our 
Like Microsoft"' Word, a unique static RAM buffer pro-

word processor that enables vides sharp 9 x 14 characters 
you to display text with sub- and flicker-free scrolling. Our 
scripts, superscripts and italics. exclusive safety features help 

Or pfs': Graph, an easy-to- prevent damage 
use business graphics program to your monitor. 
that converts your data into State-of-the-art 
presentation quality graphs. custom IC technology 

Or Microsoft"' Flight Simu- delivers unsurpassed reli-
lator, the high flying game for ability. Ordinary graphics cards 
the overworked executive. use up to 30 ICs to do what one 

Or our own Graph X; a Hercules IC does. By using 
library of graphics sub- fewer parts, we reduce the pos-
routines that eases graphics sibility of component failure. 
programmmg. Which is one reason we 

Or AutoCAD'; a computer warranty the Hercules 
aided design program that Graphics Card for two years. 
offers features normally asso- Unbeatable reliability. 
ciated with expensive CAD Advanced technology. Proven 
systems. by over a quarter of a million 

And we supply free soft- users. Why settle for anything 
ware with each card less than Hercules? 
to do hi-res graph- Call 1-800-532-0600 Ext 408 
ics using the PC's for the name of a Hercules 
BASIC interpreter. dealer nearest you and we'll 
State-Of-The-Art Hardware. rush you our free info kit. 

The Hercules Graphics 
Card gives you graphics res- Hercules. 
olution of 720h x 348v and a We're strong on graphics. 

Inquiry 14 0 

Address : 2550 Ninlh St., Berkeley, CA 94710 Ph : 415 540-(;000 Telex: 754063. Tradema rks/Owners: Hercules, Graph X/Hercules; 1-2-3, Symphony/Lotus; IB M, Xl', 
AT/IBM : Framework/Ashlon-Tale; SuperCalc/Sorcim -1US: MicrosoftlM icrosofl; pfs:/Software Publ; AutoCAD/AutoDesk. 



The PC bus interface PAL. IC62 , per
forms many functions. It provides the 
IBM PC with a 2-bit status (read) port 
and also a 4-bit control (write) port. 
Also, th is PAL supplies two polled 
flags for interprocessor communica
tion, in addition to the one leve l of in
terrupt in each direction. 

When the IBM PC's CPU accesses 
the DSI-32's RAM, it performs a mem
ory (read or write) cyc le in a 64K-byte 
segment of its address space. For the 
PC XT this is from EOOO to EFFF For 
the PC AT the board can be mapped 
from DOOO to DFFF IC47 determines 
which 64K-byte segment of the DSI-32 
address space the PC is referencing 

When a memory read/write request' 
from the 8088 is detected by the dual 
port RAM controller (IC56). it asserts 
a HOLD (DMA) request to the 32032 
CPU. When it is able to service the 
HOLD request. the 32032 responds 
with a HLDA (hold acknowledge) 

. signal and IC56 completes .the DMA 
cycle. Due to the 8-byte instruction 
prefetch queue on the 32032 , the in
ternal CPU state machine continues to 
run even after it has relinquished its 
bus to the DMA cycle. This is for
tuna te because, although the much 
slower 8088 may take almost a micro
second to complete its portion of the 
DMA cycle, the usual loss of execu
tion time to the 32032 is only 100 
nanoseconds. 

The default I/O (input/output) mem
ory-address allocation for the DSI-32's 
control register can be changed if an
other board in your IBM PC has an ad
dress clash with the bSI-32. A pro
gram that comes with the kit guides 
your choice of memory and I/O port 
address configuration. 

THE DYNAMIC RAM ARRAY 
Either 256K bytes or I megabyte of 
dynamic RAM can be installed on the 
DSI-32. The first 14 megabytes of ad
dress space are uniquely decoded, 
allowing for future memory expansion 
on a separate board. 

No parity checking or obvious-error 
correction was designed into the 
DSI-32. Parity checking on an IBM PC 
slave board is of little use. The only 
action you could take if an error were 
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BENCHMARKS 

T hese three benchmarks in table A 
represent numerically intensive 

algorithms that require both integer 
and floating-point ari thmetic. 

The Sieve of Eratosthenes tests the 
performance of a high-level language 
implementing Boolean algebra and in
teger arithmetic (see listing AJ. The 
Float benchmark exam ines the pro
cessor's abi lity to execute floating
po int array ar ithmetic (see listing B). 
The FLT benchmark tests the speed of 
the floating-point coprocessor (see 
listing C) 

Array handling is primari ly exerc ised 
by the Float and Sieve benchmarks, 
since the FLT benchmark uses on ly 
sca lar calcu lations. 

It should be noted, however, that the 
Sieve benchmark uses only a Boolean 
array, and this negates much of the 
t hroughput adva ntage of the 
NS32032's 32-bit bus (and indeed the 
VAX's 64-bit bus). tending to favor the 
8- and 16-bit processors. 

NOTES ON BENCHMARKS 
The Sieve benchmarks that were run on 
the IBM PC XT and PC AT were writ
ten in Digital Research C The FLT 
benchmark used Microsoft FORTRAN 

for the XT and DR F7 7 for the AT 
The variable 11 represents the maxi

mum control number on the major 
loop of the benchmark test. In the 
Sieve benchmark, the major loop was 
ru n 10 times. 

N/O indicates No Data, a test not run. 
N/A indicates Not Avai lable. No com

piler cou ld be found that could use ar
rays with more than 64 ,000 elements. 

The five target machines being com
pared are the IBM PC XT (8088 CPU), 
the IBM PC AT (80286 CPU), the VAX-
11 1750, the VAX-I 11780, and Definicon 
System's OSI-32 coprocessor (IO-MHz 
32032 CPU). All five machines have ad
ditional numeric-processing hardware: 

I. IBM PC XT has Intel 's 8087 floating
point chip (477 MHz) . 
2. IBM PC AT has Intel's 80287 floating
point chip (4 .0 M Hz) 
3. VAX- I 11750 has Digital Equipment's 
Floating-Point Accelerator. 
4. VAX- I 11780 has Digital Equipment's 
Floating-Point Accelerator. 
5. DSI-32 coprocessor has National 
Sem iconductor's 3208 1 FPU (floating
point unit). 

The compi lers used for the PC XT 
and PC AT were chosen on their pub-

Table A: Execution time (in seconds) for 10 iterations of tne Sieve. All 
macn ines nave floating-point accelerators. 

Sieve Benchmark 

n IBM PC XT IBM PC AT VAX-11 /750 VAX-11 /780 OSI-32 
8191 11.6 3.71 2.41 1.90 1.85 
20000 35.3 8.13 6.11 3.04 4.52 
30000 44.9 12.40 N/O NID 6.78 
40000 351.5 99.71 13.13 6.38 9.04 
80000 N/A N/A 29.65 13.34 18.12 

Float Benchmark 

n IBM PC XT IBM PC AT VAX-11/750 VAX-11/780 OSI-32 
40000 11.46 17.71 0.83 0.50 0.84 

FLT Benchmark 

n IBM PC XT IBM PC AT VAX-11/750 VAX-1 1/780 OSI-32 
256000 119.3 134.0 9.48 6.18 16.48 



lished reputa tion for generating high
speed code. Microsoft FORTRAN ver
sion 3. 1 was used for the FLT and Float 
benchmarks on the PC XT As it did not 
execute on the PC AT Digital Research 
F77 was used for the FLT and Float 
benchmarks on that machine. Digital 
Research C was used for the Sieve 

Listing A: The Sieve benchmark. 

#define LIMIT 8191 
#define ITS 10 
#define FALSE 0 
#define TRUE 1 
main () 
{ 
char fJags[L1MIT + 1J; 

register long i,prime,k; 
int count, iter; 

for (iter = 1 ;iter< = ITS;iter ++ ) { 
count = 0; 

DSI COPROCESSOR 

benchmark on both the PC XT and the 
PC AT The FORTRAN compiler for the 
VAX was wri tten by Digital Equipment 
running under the VMS operating 
system. 

The compilers for the DSI-32 copro
cessor were written by Green Hills Soft
ware and ported to the Definicon 
MS-/PC-DOS env ironment. 

for (i = O;i< = L1MIT;i + + ) flags[iJ = TRUE ; 
for (i =O;i< =L1MIT;i++) { 

if (flags[iJ) { 
prime = i + i + 3; 
for (k = i + prime;k< = L1MIT;k + = prime) flags[kJ = FALSE ; 
count++; 

} 

} 
printf( " Found %d primes",count) ; 

Listing B: The Float benchmark. 

PROGRAM FLOAT 
DIMENSION RARRAY (40000) 
COMMON IFASTI RARRAY 
INTERGER ' 4 I 
DO 10 I = 1 ,40000 

10 RARRAY(I) = 1.0 
DO 91 1= 1,40000 
RARRAY(I) = RARRAY(I) • 

C RARRAY(40000 - I) 
91 CONTINUE 

STOP 
END 

Listing C: The FLT benchmark. 

C 
PROGRAM FLT 
INTEGER ·4 I,J 
REAL · 8 X,Y,Z 
DO 10 1= 1,256000 
J = 256000 - 1 
X = FLOAT(I) 
Y = FLOAT(J) 
Z = Y/X 
X = Y-Z 
y=z·x 
Z =Y+X 

10 CON TINUE 
C Force the loop optimizer to retain 
C all four lines by: 

X = Z + Y 
STOP 
END 

detected would be to shut down the 
host 8088 CPU. Although th e 8088 
then reports the address currently on 
its bus, this usually bears no relation 
to the true cause of the problem Con
ventional external error correction is 
slow and requires adding wait states 
to the memory cycles. reducing the 
32032 's performance. 

There is a level of protection pro
vided by the DSI-32 interface soft
ware. Should the 32032 execute an in
struction that it cannot decode (such 
as would occur on a fau lty program 
read) . it executes an ILLEGA L IN
STRUCTION trap. This trap is caught 
by the Definicon MS-/PC-DOS inter
face software, and the full status is 
reported to the operator. 

To further increase the board 's reli
ability, a REFRESH INH IBIT control 
signal has been made avai lable to the 
8088/8086 CPU. This lets the diagnos
tic software determine the exact safe
ty margin of each dynamic RAM chip 
in the memory array. This signal is 
also used to start the CPU after a cold 
boot. 

NevertheJess, true error correct ion 
is available as an option on the 1-
megabyte advanced kit. The DSI-32 is 
designed to accommodate the new 
INMOS (a British semiconductor com
pany) 2 56K by I-bit RAM chip that in 
ternally detects and corrects errors. 
such as those occurring from irregular 
refresh or alpha-particle acti vity. 

The RAM array is driven and con
trolled by a National Semiconductor 
DP8409. This device (IC37) conta ins 
high-current outputs that can drive 
the highly capacitive RAM array. as 
well as circuitry to insert "hidden" 
refresh cyc les whenever the RAM is 
inactive. These cycles allow the CPU 
to avoid the otherwise mandatory 
HOLD request (every 12 microsec
onds or so) to allow the DP8409 to 
refresh the array. Nevertheless. when 
a fo rced refresh is required, it is com
pleted in two T (timing) states. leav
ing the processor's execution essen
tially unaffected. 

Since both the RAM array and the 
8088/8086 are asynchronously plac
ing HOLD requests on the CPU. a 

(continued) 
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DSI~32 HARDWARE, 
SOFTWARE, AND SUPPORT 

The fo llowing hardware kits and soft
ware are available from Defin icon Sys
tems Inc.. 21042 Vintage St. Chats
worth, CA 91311. (8 18) 34 1-5654. 

HARDWARE 
I. Starter kit - 32032 CPU and 32081 
FPU, 6-MHz clock rate, 256K bytes of 
RAM (32 64K by I-bit chips) wave
soldered, partially tested, fully 
socketed printed-circuit board. Full set 
of integrated circuits and assembly in
structions. Diagnostic software d isk. 
Simplified NSX-compatible assem
bler/linker/loader. MS-DOS interface 
software, advanced debug monitor. 
Public-domain software disk (supplied 
upon request). Price 5995. 
2. Advanced kit - Same as above, ex
cept CPU and FPU are IO-MHz and I 
megabyte of memory (32 256K by 
I-bit ch ips) is supplied. Price: 51495. 

The DSI-32 is suitable for use with 
the IBM PC or any identical "c lone" 
microcomputer. However, a money
back guarantee is the only guarantee 
of compatibi li ty offered by Definicon. 
The DSI-32 draws up to I 5 watts from 
the PC's power supply. Make sure you 
have that much spare power before 
ordering. 

A fixed disk is almost essential if you 
are to run the Green Hill s compilers 
(wh ich range to 250K bytes of code) 

SOFTWARE 
Public-domain comp ilerslinterpreters 
are available for FORTH, Sma ll-C 
Pascal. and Tiny BASIC A disk contain
ing them will be included with your kit 
provided that you specifically ask for it. 

The following advanced software is 
avai lable. (Note that the C and Pascal 
compilers will run in 256K bytes of 
RAM, but their capabi lities wi ll be con
Siderably limited. The FORTRAN com
piler will not run in 2 56K bytes of RAM. 
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if you want to run these compilers, 
Definicon suggests you use the Ad
vanced kit with its I-mega byte of 
RAM,) 

I. Green Hills C Compiler Kernighan 
and Ritchie C plus full Berkeley 4.2 
UNIX extensions. 
2. Green Hills Pasca l Compiler: Full 
Berkeley 4.2 UNIX-compatib le plus 
many extensions. 
3. Green Hill s FORTRAN Compiler: 
ANSI (American National Standards in
stitute) FORTRAN 77 plus full Berkeley 
4.2 UNIX extensions. 
4. Definicon/Computer Systems Design 
NS32000 Assembler/Linker Advanced 
National Semiconductor NSX syntax 
assembler with the GEN IX ex tensions 
required by Green Hills compilers. Sup
ports fully rel ocatab le code and 
"Pascal-like" high-level constructs. 
Linker supports assembler output syn
tax and fully relocatable code, includ
ing named COMMON blocks and ini
tialized statics. 
5. Definicon/Computer Systems Design 
NS32000 Library Manager and Pro
grammer's Utilities: L1B32 program to 
form and examine libraries of object 
modules, assembly and high-level lan
guage examples for direct (OEM) inter
face to the Definicon MS-/PC-DOS 
interface. 

Prices: 

Library manager/programmer's 
utilities 549 
Assembler/linker (purchased 
separately): 5149 
One compiler (your choice), 
inc luding assemblerllinker 5299 
'TWo compilers, including assem bler/ 
linker (one purchase): 5499 
Three compilers, including assem-
bler/linker (one purchase): 5649 
Any compiler, purchased alone 

(needs assembler above): 5249 

Note: Green Hills Software has helped 
make these compilers available to 
BYTE readers using the Definicon 
MS-/PC-DOS software environment at 
prices well below those of the identical 
compilers for their original UNIX 
environment. 

A 32-bit FORTH interpreter is avai lable 
for 5299 from Symbolic ProceSSing 
Systems, 50 1 West Maple, Orange, CA 
92668, (714) 637-4298. This FORTH in
cludes a screen editor. string and file 
handling, and full floating-point sup
port. Debugg ing aids-inc luding 
TRACE and VIEW-are provided The 
metacompiler and source-code 
screens are provided to ease system 
customization. 

SUPPORT 
The prices Definicon is charging for the 
software are special discounts for BYTE 
readers. The only support that Defini
con can offer to purchasers of this soft
ware is a guarantee to respond 
promptly to written bug reports. Defini
con assumes that BYTE readers wil l be 
proficient in the basic programm ing 
syntax of a language before they order 
these products, and the documenta
tion provided reflects this assumption. 

Trevor Marshall's Thousand Oaks 
Technical Database (RCP/M) will act as 
a focal point for public-domain soft
ware for the DSI-32, The database may 
be reached on the public access 
number (24 hours a day, 1200 bits per 
second) at (805) 492-5472, or. for 
uploads, at the restricted (sysop's) 
number. (805) 493-1495. 

Micro Cornucopia (POB 223, Bend, 
OR 97709, (503) 382-8048) has agreed 
to form a users group to support the 
DS I-32. Contact them directly for 
details. 



A FEW NEAT mINGS 
YOU CAN DO WITH 

KODAK'S CAr-QUICK 
INSTANT SLIDE- RS ... 

"Make your slides 
one by one, 
save onjilm 

and have some jun! 

"Correc;t mistakes, 
add new jacts, 

give a show 
the punch it lacks. 

"Take CRT data 
ojj the screen, 

editjreely 
in between. 

"Mount your slides 
jast and clean

project bright hues 
on the screen. 

"Meet tight deadlines, 
do a whole show, 
win new clients, 

hear 'bravo. ' 

"Waste no money, 
waste no time, 

get results that are 
sublime. " 

"If you can't do without these cat-quick instant slide-makers another minute, 
contact your dealer in Kodak audiovisual products, listed in the Yellow Pages under 'AV Equipment and Supplies.' 

Or, phone 1 800 44KODAK, Ext 293 (1800445-6325, Ext 293). 
Tell 'em Slide Cat sent you!" 

111e system in cludes KODAK INSfAGRAPHIC Copy Sland, KODAK INSTAG RAI' IIIC CRT Slide Imager and CRT Adaplers , KODAK INSTAGRAPHIC Color Slide Film, and KODAK INSTAGRAPHIC Slide Mounler and MOllnL' , 

© Eas lman Kodak Company, 1985 
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Subscription 
Problems? 

We want to help! 

If you have a 
problem with your 
BYTE subscription, 

write us with the 
details. We?l do our 
best to set it right. 
But we must have 
the name, address, 

and zip of the 
subscription {new 
and old address, if 

it's a change of 
address}. If the 

problem involves a 
payment, be sure to 

include copies of 
the credit card 

statement, or front 
and back of 

cancelled checks. 
Include a ''business 

hours" phone 
number if possible. 

We'll respond 
A.S.A.P. 

BYTE 
Subscriber Service 

P.O. Box 328 
Hancock, NH 03449 
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In con;unction with 
the interrup~driven 
16 .. bit timer and the 
two serial ports, an 
MMU will let the 
D51 .. 32 run UNIX. 

HOLD arbiter PAL (1C38) allots each 
a priority and ensures that no access 
contention can occur. 

UNUSUAL COMPONENTS 
IN THIS DESIGN 
Murata ceramic resonators are used 
instead of quartz crystals. Although 
not quite as stable as the crystals, they 
are perfectly adequate. The typical 
frequency tolerance is ±0.5 percent 
maximum. They are easier to mount 
than crysta ls and are also cheaper. 
Note that the RS-232C data-transfer 
rate can be up to 3 percent slower 
due to the use of a standard 
3.58-MHz resonator rather than the 
3.686-MHz resonator originally spec
ified for the 2681 DUART. 

Rogers O-PAC bypass capacitors are 
used in several critica l areas of the 
board. They provide near-perfect by
passing of high-frequency transients 
and help reduce noise that otherwise 
might reduce reliability. 

OPTIONAL 32082 
MEMORy-MANAGEMENT UNIT 
The DSI-32 can accommodate the 
NS32082 MMU. This, in conjunction 
with the interrupt-driven J6-bit timer 
and the two serial ports, gives it the 
capability of running UNIX (when it 
becomes avai lable) . The MMU also 
adds some debugging capability to 
the current monitor, such as a 
breakpoint-on-address reference. 

A BRIEF LOOK 
AT SOFTWARE 
In addition to a number of public
domain compilers and interpreters, 

three high-performance, UNIX-com
patible, optimizing compilers for the 
DSI-32 are currently available from 
Definicon. The Green Hills Software C 
FORTRAN, and Pascal implement the 
full Berkeley 4.2 extensions in addi
tion to the commonly accepted lan
guage definitions. These compi lers 
produce NS32032 source code, which 
is assembled with the Computer Sys
tems Design/Definicon assembler. 
linker, and loader. In addition, a 32-bit 
FORTH interpreter, a Tiny BASIC and 
a dBASE II compiler were scheduled 
for release last month. 

The disk operating system is M5-/PC
DOS. No special partitions or file con
versions are required. The 32032 data 
files can be identical to their MS-/PC
DOS counterparts, and 32032 execut
able code files exist on disk as stan
dard MS-/PC-DOS files. Software de
velopment is done entirely within the 
MS-/PC-DOS command shell, with no 
need for special editors or other fil e 
managers. 

A resident (RAM-based) monitor 
allows easy debugging. Its command 
syntax is similar to DEBUG and DDT 
(dynamic debugging tool). It allows 
single-step execution, running with 
multiple breakpoints, and, with the 
optional MMU, breakpoint-on-address 
reference. Also, the monitor includes 
standard memory and register display 
and substitute features. A powerful 
disassembler with full floating-point 
support is part of the monitor. 

NEXT MONTH 
We have taken a glimpse inside the 
hardware of the OSI-32 , and we hope 
that this gives you some idea of this 
coprocessor board's speed and flex
ibility. Although we have discussed 
software only briefly, next month we 
will look in greater detail at the lan
guages and programming tools avail
able. _ 
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ememory_ 

INTRODUCING THE COMMODORE 128~M 
It's here. And it's going to make a lot of 
Commodore 64 'M owners very happy. 
A personal computer with a 128K 
memory and 80-column capability 
that's still compatible with all the 
peripherals and over 3,000 programs 
designed for the Commodore 64. 

In fact, the new 128 is almost like 
getting three computers in one. That's 
because it can run as a 64, a 128 and 
in a CP/ M® mode. Or it can even be 
expanded to a full 512K memory. 
And that's about as "personalized" 
as a personal computer can get. 
It's intelligence that can match your 

own versatility. And then , even take it that comes to your rescue, listing 
to a higher level. programming errors on-screen with 

the error in reverse field. 
There's more than a bigger memory. There's also a new faster disk 

There are a lot of extra feafures drive. With a separate '~Burst" mode 
we didn't forget. Like a handy numeric that can transfer up to 3,000 char-
keypad for data-entry efficiency acters per second. Just in case you're 
and accuracy. a speed demon. 

An expanded keyboard that puts "Thanks for the memory! "You're 
more commands at your fingertips for - welcome. And for the expandability. 
easier programming. So you can be And compatibility. And versatility. And 
a whiz at using more varied graphics for making it all very affordable. After 
and text. Or a musical genius playing all, one of the other things that should 
full three-part melody in any tempo go into a more intelligent computer 
you set. And there's even a "help" key is a price that makes sense. 

COMMODORE 128:: PERSONAL COMPUTER 
"'CP/Mlso reglstered trodemorkof DigijoI Reseorch, lnc. A Higher Intelligence <Ci Commodore 1985 
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P·R·O·G·R·A·M·M·I-N·G P'R'O'}-E'C'T 

CONTEXT~FREE PARSING 
OF ARITHMETIC 

EXPRESSIONS 
BY JONATHAN AMSTERDAM 

Parse integer arithmetic 
expressions into executable form 

___ I think I was in the fifth 
.~",· grade when I first heard 

.. nl about My Dear Aunt Sall y. 
~ The teacher had no 

.~_ sooner written "3 + 4 x "I _. 5" on the blackboard than 
~ I. impetuous young fool 

that I was, shouted out "3 5!" After pointing 
out that the correct answer was 2 3, the 
teacher introduced me to my new-found rel
ative-My Dear Aunt Sal ly multiplication, 
division, addition, subtraction. That's the 
order in which we ca lcu late arithmetic ex
pressions. Once we learn it. it's an easy rule 
to master. 

But computers are not so clever. They find 
these so-ca lled operator precedence rules 
a bit of a nuisance. Some programmers, like 
the folks at Hewlett-Packard and FORTH in
ventor Charles Moore, have taken an easy 
way out by using Polish-postfix (or reverse
Polish) notation, in which 3 + 4 * 5 
becomes 3 4 5 * +. 

This notation is easy for computers to 
understand and, FORTH addicts will swear, 
for people too. But those of us who prefer 
to keep our eyes uncrossed would like some 
way to teach the machine our way of doing 
business. 

What we want. more precisely. is a way 
to parse ordinary integer arithmetic 
expressions-that is, to translate the string 
of symbols that make up such an expres-

sion into something with more structure, 
something that captures the fact that 4 * 
5 is a meaningful component of 3 + 4 * 5, 
while 3 + 4 is not. We can break the prob
lem into two parts: writing a set of rules that 
correctly describes the structure of the ex
pressions, and implementing those rules in 
a computer program. The result will be a 
parsing algorithm that. when combined 
with a simple evaluation function, gives a 
four-function integer calculator of the 
"a lgebraic." or more commonly, Texas In
struments variety. I'll discuss more general 
applications of parsing at the end of this 
article. 

CONTEXT-FREE GRAMMARS 
First. though, I need to describe the struc
ture of arithmetic expressions. Here I'll use 
an idea originally developed by linguists. At 
one time, they thought that the syntax of 
English and other natural languages could 
be described by a series of rules like the 
following: 

S - > NP VP 
NP - > ADJ N 
VP - > V ADV 

(continued) 

Jonathan Amsterdam is a graduate student at the 
Massachusetts Institute of Technology Artificial In
telligence l£lboratory. He can be reached at 164 3 
Cambridge St. #34, Cambridge, MA 02138. 
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These rules say that a sentence con
sists of a noun part and a verb part. 
a noun part consists of an adjective 
followed by a noun, and a verb part 
consists of a verb followed by an 
adverb. We can use these rules to 
generate a subset of English by start
ing with the "S" rule and replacing 
symbols on the right-hand side with 
the corresponding rule. The rules I've 
given don't allow much freedom. You 
can replace the NP of the first rule 
with AOJ N and the VP with V AOV, 
giving you sentences of the form 
adjective-noun-verb-adverb: sen
tences like "Loose lips sink fast" (but 
not "Loose lips sink ships"). If you use 
more rules, you can capture more of 
English, but Noam Chomsky (con
sidered the founder of transforma
tional or generative grammar) showed 
in the late 19 50s that these context-free 
grammars-so called because the 
symbols on the left-hand sides of the 
right arrows don't have to appear in 
any special context in order to be sub
stituted into right-hand sides-aren't 
powerful enough to describe any 
natural languages. 

They're ju st the ticket. though, for 
computer languages. Most of the syn
tax of modern programming lan
guages is describable by context-free 
grammars, including that small part of 
syntax we're interested in here. In 
table I, I present the context-free 
grammar for arithmetic expressions in 
Backus-Naur form. 

I've switched syntax from the 
linguists' to the computer scientists'. 
The:: = is just like the right arrow, and 
the I means "or." These rules say that 
an expression is a term, a term plus 
an expression, or a term minus an ex
pression: a term is a factor, a factor 
times a term, or a factor divided by 
a term; and a factor is eithE;r a 
number, a minus sign followed by a 
factor, or an expression enclosed in 
parentheses. These rules capture the 
correct precedence rules for the four 
common arithmetic operations, as 
well as unary minus and parentheses 
(both of which have higher prece
dence than any other operator) . 

If you look carefully at the rules, you 
may find yourself getting dizzy. It 
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a expr 

I I I 
term + expr 

b expr 

I I I 
term + expr 

I 
factor 

I 
3 

c expr 

I I I 
term + expr 

I I 
fa etor term 

I 
3 I I I 

factor * term 
I I 
4 factor 

I 
5 

Figure I: TFie steps in creating tFie parse 
tree for 3 + 4 * 5. 

I 
3 

+ 
I 

I 
4 

I 
* I 

I 
5 

Figure 2: An abbreviated parse tree of 
3 + 4 * 5. . 

seems that each rule is defined in 
terms of itself and another rule. 
Where does it all end? It ends in the 
characters that make up the four oper
ations and parentheses and in the 
numbers. Let's use the rules to parse 

3 + 4 * 5. The description of what 
we're doing is called a "parse tree." 

PARSING AN EXPRESSION 
To begin with, the whole thing is an 
expression (we always start parsing 
with expr). Now, there are three kinds 
of expressions: one is just a term, 
another is two things separated by a 
plus sign, and the third is two things 
separated by a minus sign. With 3 + 
4 * 5, we obviously have two things 
that are separated by a plus sign. So 
far, the parse tree looks like figure I a. 
Let's concentrate next on the first 
component. which is the number 3. 
We know it's a term, but which of the 
three term rules apply? Again, the 
only choice is the first one, which says 
a term is a factor. And now we have 
reached dry land because a factor is, 
among other things, a number. Our 
parse tree now looks like figure I b. 

Now we can concentrate on the 
other half of our expression, 4 * 5. 
Here, the only appropriate expression 
rule is the first one, since there are no 
plus or minus signs in our subexpres
sion . And the only fitting term rule is 
the second one, because of the multi
plication sign. The complete parse 
tree is shown in figure I c. . 

Do you see how the parse tree cap7 
tures the precedence rules? Notice 
that the 4 * 5 is together on a single 
subtree, joined to the 3 by the plus 
sign. If you eliminate all the occur
rences of expr, term, and factor, 
which were useful in the parsing pro
cess but now serve no purpose, you 
have the much simpler tree shown in 
figure 2. 

It is just these latter trees that my 
parsing program will construct. Once 
you've got the tree, it's easy to 
actually calculate the expression: Just 
start at the root (top) of the tree, 
evaluate (recursively) the left and right 
subtrees, and then perform the opera
tion at the root on the two results. 

FROM GRAMMAR TO PARSER 
But how do you go from the three 
grammar rules I described earlier to 
a working program? The choice of 
which rule to apply at any step seems 
.to require looking ahead. When con-



fronted with 3 + 4 * 5, I chose the 
second expr rule because of the plus 
sign. This required only slight look
ahead, but consider the expression 3 
* 4 * 5 * 6 + 7. This is also correctly 
described by the second expr rule, 
but now the look-ahead is consider
ably larger, and I could make it as 
large as I want by putting more multi
plications before the addition. Now, 
an arithmetic expression 20 pages 
long may be absurd, but a program 
20 pages long is not. so if you want 
to be able to generalize this technique 
to parsing programs, you have to con
fine the look-ahead. And even if you 
decide to take the easy way out by 
reading the whole input in at once 
and looking ahead, it would be ineffi
cient to rescan the entire string over 
and over again. 

In fact. there is a better way-the 
grammar rules require no more than one 
Character look-ahead. How is this possible, 
after what I just said about choosing 
the right rule? If you examine the rules 
again, you'll notice that an expression 
always starts with a term. Sometimes the 
term is followed by a plus sign, some
times a minus sign, sometimes noth
ing-but you can worry about that after 
parSing the term. Then you can peek 
at the next character to see if it's what 
you want. and if it's not. you can put 
it back. The "put-back" operation is 
easy to implement because you' ll 
never have to put back more than one 
character. If you look at the rules for 
term and factor, you'll see that there, 
too, the correct rule can be chosen on 
the basis of only one character. 

The construction of the actual pro
gram will be quite straightforward if 
you implement the parser by associat
ing a procedure with each group of 
rules-one for the expr rul es, one for 
the term , and one for the factor. The 
procedures just mirror the rules. Each 
procedure is responsible for parsing 
its own category of subexpression, 
consuming just enough of the input 
to do so, and returning the proper 
parse tree. For example, the expr pro
cedure first ca lls the term procedure 
to take care of the parsing of the term; 
then it looks ahead to see if the next 

(continued) 
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Table 1: The grammar of arithmetic in Backus-Naur form. 

expr :: = term I term + expr I term - expr 
term :: = factor I factor * term I factor / term 
factor :: = number I - factor I (expr) 

Listing I : A program to parse and evaluate ordinary integer arithmetic 
expressions. 

( ' This is a Texas Instruments-style calculator. It parses arithmetic 
expressions using the usual precedence rules. 
Written by Jonathan Amsterdam, December 1984. 

') 

PROGRAM TICalc; 

CONST 
endOfFile = 0; (* special character signifying end of file *) 
empty 127; 
endOfLine = 13; 

(* character used to indicate that savedChar is empty*) 
(* special character signifying end of line *) 

TYPE 
nodetype = (binop, unop, number); 
node = -noderec; 
noderec = RECORD 

CASE tagnodetype OF 
binop: (operator: CHAR; 

leftOperand, rightOperand :node); 
unop: (uOperator:CHAR; 

operand:node); 
number:(num:INTEGER); 

END; 

VAR 
savedChar: CHAR; 
digits: SET OF CHAR; 

(* input functions ') 

FUNCTION getChar:CHAR; 
(* Useful low-level character input. Returns special characters at 

end of file and end of line. *) 
VAR c:CHAR; 
BEGIN 

IF .savedCHAR < > chr(empty) THEN BEGIN 
getCHAR : = savedChar: 
savedChar : = chr(empty); 

END ELSE IF EOF THEN 
getChar . = chr(endOfFi le) 

ELSE IF EOLN THEN BEGIN 
getChar : = chr(endOfLine); 
readln; 

END ELSE BEGIN 
read(c) ; 
getChar : = c; 

END; 
END; 

I 

(continued) 
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Inquiry 275 

C Programmers: 
Program 

three times faster 
with Instant-C™ 

Instant-crM is an optimizing interpreter 
for the C language that can make pro
gramming in C three or more times faster 
than using old-fashioned compilers and 
loaders. The interpreter environment 

. makes C as easy to use as Basic. Yet 
Instant-CTM is 20 to 50 times faster than 
interpreted Basic. This new interactive 
development environment gives you: 

Instant Editing. The full-screen editor is 
built into Instant-CTM for immediate use. 
You don't wait for a separate editor pro
gram to start up. 
Instant Error Correction. You can 
check syntax in the editor. Each error 
message is displayed on the screen with 
the cursor set to the trouble spot, ready 
for your correction . Errors are reported 
clearly , by the editor, and only one at a 
time. 
Instant Execution. Instant-CTM uses 
no assembler or loader. You can execute 
your program as soon as you finish 
editing. 
Instant Testing. You can immediately 
execute any C statement or function, set 
variables, or evaluate expressions. Your 
results are displayed automatically. 
Instant Symbolic Debugging. Watch 
execution by single statement stepping. 
Debugging features are built-in ; you don't 
need to recompile or reload using special 
options. 
Instant Loading. Directly generates .EXE 
or .CMD files at your request to create 
stand-alone versions of your programs. 
Instant Floating Point. Uses 8087' co
processor if present. 
Instant Compatibility. Follows K & R 
standards. Comprehensive standard 
library provided, with source code. 
Instant Satisfaction. Guaranteed, or 
your money back. In,stant-CTM 
IS available now, and works under 
PC-DOS, MS-DOS' , and CP/M-86'. 
Find out how Instant-CTM is changing 
the way thaty rogramming is done. 
Instant-C is S495. Call or write for 
more information. 

Rational 
Systems, Inc. 

(617) 653-6194 
P.O. Box 480 

Natick, Mass. 01760 
lradl'lII:trb " S·IIOS (.\l in()~CJf' Co rp.). xmc (lIl1el Corp. ). CP/ \I ,X(l 
( 1)I ),:i l:tllkM'arril . Ill l' , ). In:-: l:lIlt·C (RalilHlal Systt'ms. I Ill'. ) 
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PROCEDURE ungetChar(cCHAR); 
(* Allows one character at a time to be pushed back on the input. *) 
BEGIN 

IF savedChar = ch r(empty) THEN 
savedChar : = c 

ELSE 
writelnCungetChar' can 't unget more than one character at a time '); 

END: 

FUNCTION nextChar:CHAR; 
(' Skips over blanks. *) 
VAR cCHAR; 
BEGIN 

REPEAT 
c : = getChar 

UNTIL c < > ' 
nextChar : = c; 

END; 

FUNCTION charTolnt(c:CHAR) :INTEGER; 
(* Converts a numeric character to an integer. *) 
BEGIN 

IF NOT (c IN digits) TH EN BEGIN 
writelnCcharTolnt: " c, 'is not a digit '); 
charTolnt : = 0; 

END ELSE 
charTolnt : = ord(c) - ordCO') ; 

END; 

FUNCTION getNum(c:CHAR):INTEGER ; 
(* Reads a number from the input. The first dig it of the number has 

already been read and is passed as an argument. * 
VAR n INTEGER; 
BEGIN 

n : = 0; 
REPEAT 

n . = 10* n + charTolnt(c); 
C : = getChar; 

UNTIL NOT (c IN digits) ; 
ungetChar(c); 
getNum . = n; 

END; 

(. node creation functions *) 
(* The following three functions create nodes for the parse tree. The first 

two each return NIL if their node arguments are NIL. *) 

FUNCTION binopNode(opor :CHAR; lopand, ropand:node):node; 
VAR n: node; 
BEGIN 

IF (Iopand = NIL) OR (ropand = NIL) THEN 
binopNode : = NIL 

ELSE BEGIN 
New(n , binop); 
WITH n - DO BEGIN 

tag : = binop; 
operator : = opor; 
leftOperand : = lopand; 
ri ghtOperand : = ropand; 

END; 
binopNode . = n; 

END; 
END; 
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FUNCTION unopNode(opor:CHAR; opand:node):node; 
VAR n:node; 
BEGIN 

IF opand = NIL THEN 
unopNode . = NIL 

ELSE BEGIN 
new(n, unop) ; 
WITH n ADO BEGIN 

tag : = unop; 
uOperator : = opor; 
operand : = opand; 

end; 
unopNode : = n; 

END; 
END; 

FUNCTION numberNode(i :INTEGER):node; 
VAR n:node; 
BEGIN 

new(n, number) ; 
WITH n A DO BEGIN 

tag: = number; 
num := i; 

END; 
numberNode : = n; 

END; 

( ' tree-printing procedures ') 

PROCEDURE ptree(nnode; depth INTEGER) ; 
BEGIN 

WITH nA DO 
CASE tag OF 

binop BEGIN 
ptree(leftOperand, depth + 2) ; 
writeln(' ':depth,operator) ; 
ptree(nghtOperand, depth + 2); 

END; 
unop: Beg in 

writeln(' ' : depth , uoperator) ; 
ptree(operand , depth + 2) ; 

END; 
number: writeln(' ':depth,num) ; 

END ; 
END; 

PROCEDURE PrintTree(n:node) ; 
BEGIN 

ptree(n, 0); 
END; 

(' parser ' ) 
(* Each of the three parsing functions returns NIL if an error occurs in the parse. *) 

(continued) 

One of the variants is 
for binary operations, 
another for unary 
operations, and a third 
for numbers. 

non blank character is a plus or minus 
and, if so, calls itself-recursively-to 
parse the rest of the expression. Final
ly, it combines the parse tree pro
duced by term and the one produced 
by the recursive call on itself into a 
larger tree with the operator-plus or 
minus-at its root and returns this 
tree. The implementations of term 
and factor are similar. 

IMPLEMENTATION 
. At this point. the actual programming 

is trivial; its outcome can be found in 
listing 1 and may be downloaded 
from BYTE net Listings. (The phone 
number is (617) 861-9774 .) I wrote it 
in UCSD Pascal on an Apple II. but I 
didn't use any features peculiar to 
that implementation, so it should be 
portable. The nodes of the parse tree 
are represented by variant records. 
One of the variants is for binary 
operations like addition and multipli
cation, another for unary operations 
like negation, and a third for numbers 
(I used integers to keep it simple) . 

Because I have to put back a char
acter on the input sometimes, I built 
an input procedure on top of Pascal 's: 
this is a good idea anyway, because 
Pascal has such hideous I/O (input/ 
output). My routine, called getChar, 
always returns a character, even at 
end of line or end of file: two special 
characters are chosen for these cases. 
The getChar routine interacts with 
ungetChar through the variable 
savedChar to allow one character to 
be put back on the input. The next
Char function ignores blanks , which 
is usually the right thing to do. The 
getNum function translates a string of 

(continued) 
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DeSmet 
C 

8086/8088 
Development 
Package 

FULL DEVELOPMENT PACKAGE 
• Full K&R C Compiler 
• Assembler, Linker & Librarian 

Full-Screen Editor 
Execution Profiler 
Complete STDIO Library (>120 Func) 

Automatic DOS 1.X/2,X SUPPORT 
BOTH 8087 AND S/W FLOATING POINT 
OVERLAYS 

OUTSTANDING PERFORMANCE 
• First and Second in AUG '83 BYTE 

benchmarks 

SYMBOLIC DEBUGGER 

Examine & change variables by 
name using C expressions 
Flip between debug and display 
screen 
Display C source during execution 

• Set multiple breakpoints by function 
or line number 

DOS LINK SUPPORT 

• Uses DOS .OBJ Format 
LINKs with DOS ASM 
Uses Lattice® naming conventions 

Check: 0 Dev. Pkg (109) 
o Debugger (50) 
o DOS Link Supt (35) 

SHIP TO: __________ _ 

_________ ZIP __ _ 

C!'!'R~R~I~ 
P.O, BOX C 

Sunnyvale, CA 94087 
(408) 720-9696 

All orders shipped UPS surface on IBM format disks. 
Shipping included in price. California residents add 
sales tax. Canada shipping add $5, elsewhere add 
$15. Checks must be on US Bank and in US Dollars. 
Call 9 a.m. - 1 pm. to CHARGE by VISA/MC/AM EX. 

_ ~t~ Add~:~5~ Oliv'::..::'?~ (94 0~_ 
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FUNCTION term node; FORWARD; 

FU NCTION factor node; FORWARD; 

FUNCTION expr:node; 
(' An expression is either a term, or a term + , - an expression. ') 
VAR c:CHAR; 

n:node; 
BEGIN 

n : = term; 
expr : = n; 
IF n < > NIL THEN BEGIN 

c : = nextChar; 
IF (c = ' + ') OR (c = ' - ') THEN 

expr : = binopNode(c, n, expr) 
ELSE IF c < > chr(endOfLine) THEN 

ungetChar(c) ; 
END; 

END; 

FUNCTI ON term('node'); 
(' A term is either a factor, or a factor ',/ a term . ') 
VAR c:CHAR; 

n:node; 
BEGIN 

n . = factor; 
term: = n; 
IF n < > NIL TH EN BEGIN 

C : = nextChar; 
IF (c = .. ') OR (c = 'J') THEN 

term: = binopNode(c, n, term) 
ELSE 

ungetChar(c) ; 
END; 

END; 

FUNCTI ON factor(' :node'); 
(' A factor is either a number, or a - followed by a factor, or a parenthesized 

expression. ') 
VAR c:CHAR; 
BEGIN 

c : = nextChar; 
IF c IN digits THEN 

factor: = numberNode(getNum(c)) 
ELSE IF c = ' - ' THEN 

factor: = unopNode(c, factor) 
ELSE IF c = '(' THEN BEGIN 

factor: = expr; 
IF nextChar < > ')' TH EN 

writeln('close parenthesis expected'); 
END ELSE BEGIN 

writeln(' illegal expression'); 
factor : = NIL; 

END; 
END; 
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FUNCTION eval(n:node):REAL; 
(' Evaluates a parse tree. Assumes that the only binary operations are + , 
and f and that the only unary operation is - . ') 
VAR op1 , op2:REAL; 
BEGIN 

WITH n' DO 
CASE tag OF 

binop: 
BEGIN 

op1 : = eval(leftOperand); 
op2 : = eval(rightOperand) ; 
CASE operator OF 

'+ ': eval : = op1 + op2; 
'-': eval:= op1 - op2; 
'*': eval : = op1 * op2; 
'f': eva I : = op1 f op2; 

END; 
END; 

unop: eva I - eval(operand); 
number: eva I : = num; 

END; 
END; 

PROCEDURE run ; 
VAR n:node; 

c:CHAR; 
BEGIN 

REPEAT 
write('> '); 
n : = expr; 
IF n < > NIL THEN BEGIN 

writeln; 
printTree(n); 
writeln; 
writel n( eval( n): 0:2); 

END; 
UNTIL FALSE; 

END; 

BEGIN (* * * MAIN PROGRAM * * *) 
writeln('Tl-style calculator'); 
writeln(,Enter an arithmetic expression and hit < RETURN>. ') ; 
writeln(' I will print a parse tree and evaluate the expression. ') ; 
digits : = ['0 ' . . '9']; 
run ; 

END. 

digits into an integer; I couldn't use 
Pascal's read procedure because I 
don't know I have a number until I've 
read the first digit. 

The three parsing functions, expr, 
term , and factor, each return the 
parse tr.ee they construct or NIL if an 
error occurred during the parse. If the 
parse is successful. the completed 
parse tree is fed to the evaluation 

function eval , and the answer ap
pears . Just for fun , I wrote a simple 
procedure (printTree in listing I) to 
print out the parse tree. The tree 
comes out sideways, but what do you 
expect for 10 lines of code? 

WHERE TO Go FROM HERE 
As I said at the beginning of this arti
cle , this little calculator's just the tip 

of the iceberg. You might begin with 
some simple modifications, like dis
posing of the storage used by the 
parse tree when it is no longer 
needed, improving the error checking 
in both the parsing and evaluation 
phases, and making it simpler to exit 
the program. The calculator could 
easily be extended to handle floating
point numbers and other operations 
(such as exponentiation and square 
root). 

It would be somewhat more chal
lenging to make the operators left 
associative. That is, now the expres
sion "3 + 4 + 5" is parsed as if it 
were "3 + (4 + 5)," but it really ought 
to be parsed as " (3 + 4) + 5." Sim
ply rewriting the grammar rules won't 
work; you have to modify the parser 
directly 

The calculator could be made much 
more powerful by adding a " mem
ory" in the form of 26 one-letter 
variables, a through z, and a new 
grammar rule: 

assignment ::= letter := expr 

(Note that the ::= is part of the 
description of the rule, while the: = 

is actually part of the rule's right-hand 
side.) The meaning of this rule is 
' ''assign the value of the expression 
to the variable." To make this work , 
variables have to be able to appear 
in expressions, so a rule should be 
added that says that a single letter 
can be a factor. 

Is it starting to look like a program
ming language? Here are two more 
useful rules: 

iLstmt ::= if bool_ expr then stmt 
else stmt 

while_stmt ::= while bool_expr do 
stmt 

I leave the rules for Boolean expres
sions and statements to you. Once 
you've built up the parse tree for a 
program in this simple programming 
language, you have two choices: You 
can interpret the parse tree right then 
and there, as I did above, or you can 
compile it by outputting instructions (in 
machine language or in another high
level language) for carrying out the 
statements of the program. _ 
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PRICE PRICE 

ALS, Word or List Handler, ea. $ 80 $ 36 ~~~~~s~~~~~~ Dump ~ ~ ~ 3~ 
Handler Pak (WordiLisUSpell) $ 170 $ 73 HAYES, Terminal Prog. 10( Smartmodem $ 99 $ 

---------' SM APPLE, Appleworks ' $ 250 $ 215 MICROSOFT, Full Line IN STOCK CALL 
AEGIS, Challenger or Pyramid, ea. $"34ST5 COH!IOY$ 163 ASHTON-TATE,dBasell(ReqCPIMBO) $ 495 $ 289 OMEGA, Locksmilh $ tOO $ 70 
ASSIMILATION, Turbo Touch $ 129 $ 89 MICRO-SCI, A2 Disk Drive, 143K BPI, AR, AP, PR or INV, each $ 395 $ 240 PENGUIN, Complele Graphics System II $ 80 $ 49 
BLUECHIP, MillionailB, Barron, Tyooon, ea. $ 60 $ 38 A2 Controller Card $$ 210069 $$ 16609 BRODERBUND, Prinl Shop $ 50 $ 29 Graphics Magician $ 60 $ 40 
CENTRAL POINT, Copy II Mac or MacTooIs,ea $ 40 $ 24 Half Heighl Drive lor II +lIIe Prinl Shop & Relill $ 65 $ 39 QUALITY, Bag 01 Tricks $ 40 $ 29 
CONROY-LA POINTE, DiskeUes SEE BELOW Half Heighl Drive lor Ifc $$ ~ $$ 1:~ Bank St. Wriler or Speller, ea $ 70 $ 45 UNITEDSWI, ASCII Express·Pro DOS $ 130 $ 82 

~~~~~~6~~TIHooNmS,eMAaCc~~t~l~enveil 1$$ 114009 $S 6
9

5
5 

R~~I!' ~~~~r~'II~~K, 40 Track $ 145 $ 79 Bank St. Combo (Wriler & Speller) $ 140 $ 85 UTILlCO, Essenlial Data Duplicator 111$ BO S 49 

CREIGHTON, Home Pak 01 Ma~ Offioe, ea. $ 39 $ 26 TEAC, T40 Half HI, 163K, Direcl $ 249 $ 159 g~~ JT~:~S~' ~~;:~it Manager ~ i4~ : 1 ~~ HOME & EDUCATIONAL 
Mac Spell + $ 99 $ 60 ~ICI0Inllro:"!eriCia~rd~lo~rjT~40~bY~Co~m:X:j$~79~$14151 Markel Analyzer or Microscope, ea. $ 349 S 219 CSD, MacLion $ 379 $ 239 HOWARD SOFT, Tax Preparer ~5 $ 250 $ 159 

DOW JONES, Markel Manager Plus $ 249 $ 159 HUMAN EDGE, Sales or Mgml Edge, ea. $ 250 $ 165 
EXPERTELLIGENCE, ExperLogo $ 150 $ 95 LIVING VIDEOTEXT, Think Tank $ 145 $ 89 
FIRST BYTE, Smoolh Talker $ 150 $ 95 MECA, Managing Your Money $ 199 $ 125 
FORETHOUGHT, Faci Finder $ 150 $ 95 MEGAHAUS, Megaworks $ 125 $ 80 
HABA, 05100 Ext. Disk Drive, BOOK $ 795 S 479 APPUEDENGlNEERING,RamW:>rks,64K$ 179 $ 139 MICRO PRO, WordSlar(req. CPIM) $ 350 $ 189 
HAYDEN, Sargon III $ 50 S 31 CCS, ntl or nl0-A Inlerlace, ea. $ 115 $ 85 WordSlar wi Slarcard $ 495 $ 265 
HIPPOPOTAMUS, Hippo C, Levell $ 150 $ 99 CPSIEASTSIDE, Wild Card II (copier, +Ie) $ 140 $ 79 WordSlar Prolessional, 4 Pak $ 495 $ 265 
HUMAN EDGE, Mind Prober $ 50 $ 29 COMX, 16K RAM Card (II + ),1 yrltd wly $ 119 $ 29 MailMerge, SpeliStar, or Slarlndex, ea $ 99 $ 54 
INFOCOM, Hilchhiker's Guide $ 40 $ 25 HAYES, Mach 1f,III JOYSlicks (1I+lIIe) CALL InloSlar and SlarCard Combo $ 595 $ 295 
KOALA, Mac Vision $ 400 $ 229 KENSINGTON, Syslem Saver Fan $ 90 $ 65 MICROSOFT, Multi·Plan (Ap DOS) $ 95 $ 62 
LIVING VIDEOTEXT, Think Tank $ 145 $ 83 KEY TRONIC, KB200 Keyboard (+) $ 298 $ 179 QUARK, III>rd Juggler & Lex~heck(IIe11lc) $ 189 $ 129 
LOTUS, Jazz $ 595 $ 395 KOALA, Muppel Keys $ 80 $ 44 
MEGAHAUS, Megalorm $ 295 $ 189 Touch Tablet w/Micro Iltuslralor(+le) $ 130 $ 75 SENSIBLE, Sensible Speller $ 125 $ 79 
MICROSOFT, Business Pak $ 595 $ 395 KRAFT, Joyslick (1I111+lIIe) $ 50 $ 35 SIERRA/ON-LINE, Screen Wriler II $ 130 $ 79 

Excel $ 395 $ 259 MICfIO.SCI,80CoI. Card + 64KRAMCard(I~)$ 199 $ 89 SOFTWAREPUBL, PFS:FiieorWrite,each $ 125 $ 79 

BEAGLE BROS., Full line IN STOCK CALL 
BRODERBUND, Prinl Shop $ 50 $ 29 
CONTINENTAL, Home Accountant $ 75 $ 43 
KOALA, Full line IN STOCK CALL 
MICROSOFT, Typing Tutor II $ 25 $ 17 
MONOGRAM, Dollars & $ense (1I+lIIe) $ 100 $ 59 

Dollars & $ense (lIcllle 128K) $ 120 $ 69 
Forecast $ 60 $ 38 

SCARBOROUGH, Mastertype $ 40 $ 25 
Build-A-Book $ 40 $ 25 
Your Personal Net Worth $ 80 $ 50 

SIERRA/ON-LINE, Homeword $ 70 $ 45 
SIMON & SCHUSTER, Typing Tutor III $ 60 $ 37 

PLUS: BARRONS, CBS, DAVIDSON, EDU-WARE, 
HARCOURT, LEARNING CO., TERRAPIN 

Multiplan, Word, or File, each $ 195 $ 125 MICROSOFT, Premium Soltcard (lie) $ 395 $ 275 PFS:Graph or Report, each $ 125 $ 79 
MILES, Mac Ihe Knile, v. 1 $ 39 $ 25 Z80 Sohcard II. 64K $ 425 $ 295 PFS:Access $ 70 $ 43 ~&::II.:IOI.I.:::IIOI&Ii:jIa.l"':Iili":'" 
MONOGRAM, Dollars & $ense $ 150 $ 89 ORANGE MICRO, lI<JIfefedGrapplerPkJs, t6K $ 209 $ 159 SPRINGBOARD, Newsroom $ 50 $ 32 BLUECHIP, Millionaire or Barron, ea. $ 60 $ 39 
NOVATfON, SmartcalPtusModemwlSoflware $ 499 $ 349 16K Buller Board lor Grappler Plus $ 99 $ 59 STONEWARE, DB Masler, v. 4+ $ 350 $ 225 DATASOFT, Aztec or Zaxxon, each $ 40 $ 27 

~~~e~~: ~~~ue ~ ~~~ ~ ~~~ ~~N~~~~~~~~I~r~~z, 14 leatures ~ ~;~ ~ m =;~~~[[;G~;Ii;~;~!iljil~~ZiiiI ~~~~~a~:nSit~~~~:.to1refs,ea ~ ~ ~ ~ 
SIMON & SCHUSTER, Typing Tutor til $ 60 $ 37 128K RAM Card (11+) $ 329 $ 149 r INFOCOM, Zork I, II , or III, ea $ 40 $ 25 
SOFTW.PUBL., PFS:File&AeportCombo$175 $ 105 TRACKHOUSE, Numeric Key Pad (lie) $100 $ 50 ORIGIN, Ultimalll $ 60 $ 37 
SOFTWARE ARTS, TIK Solver $ 249 $ 159 VIDEO 7, V Color 7 RGB Card $ 150 $ 99 PENGUIN, Transylvania $ 35 $ 24 
STATE Of THE ART, Electron~Chect<book $ SO $ 50 V Color IIc $ 200 $ 139 SPECTRUM HOLOBYTE, Gato $ 40 $ 25 
STONEWARE, DB Master $ 195 $ 125 V Color lie $ 250 $ 169 SPINNAKER, Full line IN STOCK CALL 
TELOS, Fite Vision $ 195 $ 115 VIDEX, UltraTerm (1I+lIIe) $ 299 $ 189 SUB LOGIC, Flight Simulator II 50 $ 30 
VIDEX, MacCalendar $ 89 $ 49 VideoTerm 80 Col. Card (1I+/IIe) $ 279 $ 175 PLUS: BRODERBUND, DATAMOST, MUSE, 

WARNER, Desk ~$ ili49ii$il919ijiWIIICIOI' iSlmlartICia~rd~~E' I~I/~II+~~iI$~19~9~$,,1,59~1I1I1I1I[i~[6~JjIi~Ii"lIillliDZiISII~Ri~~EDCIH~ii~~ilii~~ti~1 
w:g';~~,!!c;',,!;!f!.~!~,r.Ep;J>~!K!.r~~.sn!o $"j;9 $ 259 DOT MATRIX: LIST CONROY 

5 YEAR LIMITED WARRANTY. S 899 CALL APPLE, Imagewriter CALL 
10ea. SSlSD,(Apple,etc)35Trf<,WIFLIP BOX $ 12 Smartmodem 1200B (IBM) $ 549 $ 369 Laserwriter $S995 $6500 

100 ea. 55150, (Apple, etc) 35 Trk $ 99 Smartcom It Sohware (IBM or MAC) $ 149 $ 107 EPSON, AX I FX Series - IN STOCK CALL 
1000 ea. SSlSD, (Apple, elc.) 35 Trk $ 840 Smartmodem 1200 (External) $ 599 $ 419 LXBO - 100 cps DONS cps NLO $ 299 CALL 

10 ea. OSlDO, (IBM, HIP) 40 Trk, WIFLIP BOX $ 15 Micromodem lie wlSmartcom (AP) $ 199 $ 139 JXBO - Color Printer, 160 cps. $ 699 CALL 
tOO ea. DSlDO, (IBM, HIP) 40 Trk $ 119 Transet 1000 - 128K $ 399 $ 309 LOI500 - 200 cps 00/67 cps LO $1295 CALL 

1000 ea. OSlDO, (IBM, HIP) 40 Trk $ 859 NOVATION, Apple Cat 11 300 Baud (AP) $ 389 $ 219 OKIDATA, Okimate 20 - Color, Hi Res $ 268 $ 208 
10 ea. SSlDO, 3'12' (MAC, HIP), WIFLIP BOX $ 25 212 Apple Cat, 1200 Baud (AP) $ 595 $ 409 182 - 120 cps/BO col $ 299 $ 239 
50 ea. Ss/DD, 3'h' (MAC, HIP) $ 115 SmartCat Plus wlsoliware (MAC) $ 499 $ 349 192 - 160 cps/SO col/para. NEW $ 499 $ 349 

100 ea. Ss/OD, 3'h' (MAC, HIP) $ 229 ACCESS J.2.:l 12008 Modem ,Crosstalk (18M) $ 595 $ 369 93 - 160 CpS/l38 cOl/para. $ 799 $ 589 
CONROY-LAPOINTF' IBM PRE-FORMATTED PROMETHEUS, 1200 Siandalone Modem $ 495 $ 345 2410 Pacemark - 350 cps/para. $2995 $1975 

10 ea, Ds/DD, 40 Trk WIFLIP BOX $ 19 ProModem 1200 wlsohware (MAC) $ 549 $ 389 PANASONIC, Pl090 - 80 cpsNO' $ 349 $ 249 
100 ea, DSIDD, 40 Trk $ 149 ProModem 1200A (AP) $ 449 $ 319 Pl092 - lBO cps/10" $ 599 $ 459 

1000 ea, 05100, 40 Trk $ 959 ProModem 1200B (tBM) $ 399 $ 285 ~T~~~~~~ : ~~~d~ett;:j~o:Nla ~: ~ m 
SINGLE-SIDED, DOUBLE DENSITY VENTEL, PC Hallcard (IBM) $ 549 $ 359 SG15 _ 120 cps DO, 30 cps NlO, t6K $ 499 $ 419 

CDC, 10 ea, SSlOD, 40 Trk (Apple, etc) tSIs ~~ SOlO - 160 cps DO, 40 cps NLO $ 449 S 379 
DYSAN, 10 ea, SSIDD, (Apple, etc.) $ 40 $ 27 AMDEK, Color 300 _ ComplAudio $ 349 $ 249 ~~150 - 1~ DO'D~ cps NLO, ~K $ 599 ~ 509 
MAXELL, 10 ea, SSlOO, MOl (Apple) $ 47 $ 19 Color 500 - CompNCRIRGBIAudio $ 525 $ 319 SR1~ _-200 ~%, 5O 'C~ N'f~ 1~0 : r~ $ ~~ 
VERBATIM, 10 ea, Ss/DD, M0515.()t, (Appfe) $ 49 $ 19 Color 600 - Hi Res/RGBIAudio $ 599 $ 399 TOSHIBA,351 - 288 cps $1895 $1369 

CDC~~~!~~~~~~.Po'T~~~~~~f,~N~~~ 23 :g~,~2~~:.~~~~~opmp ~ :~ ~ 11~ LETTER-QUALITY: 
DYSAN, to ea, DSIDD, (tBM, HIP) $ 69 $ 35 310A, 12" Amber (IBM) $ 230 $ 149 JUKI, 6300 - 40cps/para. $ 995 $ 695 
MAXELL, 10 ea, 05100, MD2 (IBM) $ 71 $ 26 PRINCETON, HX-12 - Hi ReslRGB $ 795 $ 489 6100 - 18 cpslpara/3 pitch $ 599 $ 369 
VERBATIM, 10ea, Os/OD, M034(IBM) $ 75 $ 24 SR-12 - Hi ReS/RGB $ 799 $ 599 Sheet Feeder lor 6300 (Single) $ 275 $ 225 

3 W MICRO DISKETTES MAX-12 - Amber (IBM) $ 249 $ 179 PANASONIC, P3151 - 22 cps/15'h" $ 699 $ 539 
CONROY-LAPOINTE, 10 ea, OSollO, wlFlip Box $ 29 QUADRAM, Amberchrome, 12" $ 250 $ 159 TOSHIBA, Prop. spaCing & hi·res graphics: 
MAXELL, 10 ea. Ss/DD (MAC, HIP) $ 60 $ 35 ZENITH, ZVM122 - 12' Amber $ 159 $ 89 1351 - 192 cps DO & 100 cps LO $1895 $1369 
MEMOREX, 10 ea. Ss/OD (MAC, HIP) $ 60 $ 33 ZVM123 - 12" Green $ t49 $ 85 1340 - 144 cps DO & 54 cps LO $ 799 $ 619 
VERBATIM, 10 ea, 55100 (MAC, HIP) S 65 $ 32 ZVM124 & ZVM 135 20-30% OFF Bio(iirection Tractor Feed $ 195 $ 175 

HIGH DENSITY DISKETTES FOR IBM-AT PLOTTERS: CABLES MAXELL, 10 ea. 05100 (IBM·AT) $ n $ 49 
MEMOREX, 10 ea. 05100 (IBM-AT) $ n $ 49 

* GENERIK DISKETTES * 
Top quality. w/jackots, no labels. Quantltv discount •. 

90 day ~No hasslo, money back guaranloo." 

100 ea. 55150, 35 Track (Apple, etc) $ 80 
100 ea, 05100, 40 TraCk, (IBM. HIP) $ 95 

ARBO, IBM·PC to Modem Cable $ 31 $ 
ASTAR, RF Modulator lor T.V. (Apple) $ 35 $ 
COMPUCABLE, Ma<lHayes Smart'-m Cable $ 32 $ 
CURTIS, Monitor Extension Cable (IBM) $ 50 $ 

3'-9' Keyboard Extens. Cable (IBM) $ 40 $ 
RCA, Monitor Cable $ t5 $ 

19 EPSON, 4 Pen PloUer $ 599 CALL 

20 PRINTER SUPPLIES: 
25 
35 
30 

9 

CONROY LAPOINTE, 
Colored Paper Pack (250) $ 13 $ 

PAPER: White, Colored, Laser CUi, elc. 
RIBBONS, DAISYWHEELS CALL 

PRICE 

ARBO, IBM-PC to Para Printer Cable $ 60 $ 30 
ASSIMILATION, Mac to Epson Conn UF $ 89 $ 69 

Daisywheel Connection $ 99 $ 79 
EPSON, Pauallellnterlace lor LOI500 $ 100 $ 79 

Serial Interface Board $ 130 $ 110 
OKlOATA, Plug 'n Play, TractOfs, Okigraph CALL 
ORANGE MICRO, Grapp~r Plus lor Apple $ 145 $ 99 

Serial Grappler $ 119 $ 79 
Bullered Grappler Plus, 16K $ 209 $ 159 
Hot Link Cable, SOP lor IIc $ 70 $ 44 
Grappler C $ 119 $ 75 

QUADRAM, Microlazers, FuU Uno IN STOCK CALL 
Microlazers 8K, P-P, wlcopy $ 189 $ 139 

SMT, Apple II I/F & Cable $ 89 $ 39 
STAR MICRO, Serial I/F & Cable $ 144 $ 119 

MaciStar Interlace $ tOO $ 89 

ACCESSORIES 
CURTIS, Diamond, 6 outlets, switched $ 50 $ 29 

Emerald I 6 outlets, 6' cord $ 60 $ 35 
Ruby, 6 oullets, 6' cord, Ii Iter $ 90 $ 52 
Sapphire, 3 outlets, wJfiUer $ 80 $ 46 

EPD, Lemon, 6 outletslwall $ 45 $ 29 
Lime, 6 outlets/cord $ 70 $ 45 
Orange, 6 oullets/cordllilter $ 100 $ 60 
Peach. 3 DutletslwaJUfiller $ 60 S 39 

INNOVATIVE, Aip.n-File 50 (disk holder) $ 22 $ 11 
KENSINGTON, Printer Stand $ 30 $ 19 
NETWORX, Wirelree, 4 outlet, wl1ilt & surge $ 70 $ 39 

Wiretree Plus, 6 outletsllilterlsurge $ 100 $ 59 
PROD TECH INn, UninlerruptaJ>e Power Supply 

200 Watts, PC200 lor IBM-PC $ 359 $ 269 
300 Watts, XT300 lor IBM-XT $ 499 $ 379 
BOO Watts, ATBOO lor IBM-AT, 72 1bs. CALL 

CONROY
LAPOINTE 

CREDIT CARD 

ORO ER I NG IN F 0 & TER MS' MAIL TO: 12060 SW Garden PI"e, Portland, OR 97223 - Include telephone number. Check 

cashiers checks, mone,r Q(ders, Fortune 1000 checks and gowrnmem checks r:~ur~~~i~~ifv~~~~~~~ce~~ ~~=g J,S:~~I~::~usual~i~~;~r: ~?~ I ! Send me a Conroy-laPointe 

I croon applica1ion lorm, so I 
can get cash discount pri(:es 

ADDRESS 
311 cash & Conroy-loPointe Credll Card dlJ<OUnt, so ADD 3% to aboYo prices for VISllMastarCardlAmerican Express. Your cards NT,o~~\~~~a~; . 
U.S. Mainland, 3% ($5 minimum) '.or siand.ard UPS ground; UPS ~Iue. 6% ($10 min); for U.s. Postal APO or FPO or Alaska, 6% t 

~ with ~redjt card CITY STATE ZIP 

~ 
corwenrence. $400 # 823 . 

Minimum initial ptJrchase. MAIL 70. 12060 SWGardon Pisco, Portland, OR 97223 
. _ _ _ _ _ CREDIT . 68<4·1232 

orders ex~~pl ~anada, .18% ($25 min) . Monitors by Postal or 10 foreign countries, 30% ($50 min). Orders received with insufficient SIH will be refunded . 
and specilicalions suble~ to errors or change without notice, so cali 10 verify. All goods are new, include warranty and are guaranteed to work. Due 10 our low prices and 
our assurance thai you Will gel new, unused products- ALL SALES ARE FINAL We do not guarantee compatibility. Calf before returning goods for repair or replacement. 
ORDER DeSK HOURS-SAM to 6PM PST, Monday through FrIday, Saturday 10 to 4. EconoRAM'", Fas!rak"', and Generik'" are lrademarks of ComX Corporalion . 



COMPUTER SYSTEMS OTHER HARDWARE OTHER HARDWARE 

- Call for Details -256K . ==== • ~ ~ ;-=-; - PC _ SM 
=== -= ~---

360K -
Disk Drives -",~~- --

by CDC . 
900ay .. 

Ll fmledWarral1ly 
By Us 

~ompAa Computers 
25&<. 2 36()< Disk Dr ives 

HARD DISKS & 
TAPE BACKUP 

CALL 

LIST CONROY 
CDC, Internal 20 meg for AT 

IRWIN, 10 meg Tape Backup 

CALL 

$ 795 $ 595 

KAMERMAN, InlernallO meg kil $ B95 $ 719 
External 10 meg kit w/power $1295 $1049 
MF·IOnO, H Disk, lapeback,cool,power $2695 $2095 

MICRO SCIENCE, 10 meg wlconlroller $ 795 $ 575 
20 meg wlconlroller $1095 $ 735 

TALLGRASS, 25 meg disk, 55 meg tape, ioli. $3660 $3160 

FLOPPY DISK DRIVES 
CDC, limited 30 day warranty; Call for quantity prices 

Full Height 
Half Height 

AST, 

LIST CONROY 
PRICE PRICE 

SixPak Plus, 64K $259 
SixPak Plus, 256K, SIPICC + SIW S 695 $ 295 
SixPak Plus, 384K, SIPICC + SIW $ 895 $ 329 
Preview' Graphics Card wlpara, 64K $ 399 $ 299 
Mvanlage" Mulli!. Bd . lor AT, 128K $ 595 $ 445 
110 Plus II, SIPICC $ 215 $ 169 
110 Plus II, SIPICCIG $ 265 $ 225 
Port Kits - sef, para, or game, ea. $ 50 $ 35 

COMX, 

EconoRAM" PIUS,3B4K 
board, SIPICCIG Faslrak 

EconoRAM'" , full 384K board 

HAUPPAGE (HCW), 8087 Chip 
8087 Malh Pak (Chip & softw.) 

HAYES, Mach II JOYSlick 
Mach III (PC or Jr.) 

HERCULES, Color Card wlpara. 
Mono Graphics Card 

$265 
$ 295 $ 195 

$175$1 25 
$ 295 $ 235 
$ 45 $ 29 
$ 55 $ 35 
$245$1 59 
5499 $ 305 

PARADISE, Modular Graphics Card 
Parallel or Serial Port, ea. 

PERSYST, 

LIST CONROY 
PRICE PRICE 

$ 395 $ 285 
$ 95 $ 65 

PCIMono Board, wlpara port $ 2SO $ 195 
PCIColor Graphics Bd wnighl pen & I1F $ 244 $ 176 

aUADRAM, 

Quadboard 64K. 10 3B4K, SIPICCIG $239 
Quadboard, no RAM, expand 10 3B4K $ 295 $ 225 
Quadboard 256K, 10 384K, SIP ICC $ 675 $ 269 
Quadboard, 384K (full), SIPICCIG $ 795 $ 295 
Quadboard II , no RAM, 10 256K $ 295 S 215 
Quadboard II , 64K, 10 256K, 2SICC $ 395 $ 265 
Quadboard II, 256K, 2SICC $ 595 $ 395 
Quad 512 + 64K wlserial port $ 325 $ 245 
Quadcolor I, board, 4 colors $ 295 $ 195 
Upgrade Quadcolor I 10 II kil $ 275 $ 199 
Quadvue, board, Mono, SlPICC $ 345 $ 269 
Quad 3278 $1195 $1050 
Quadnel VI $1995 $1545 
Quadnel IX $2295 $1745 
Quadlink $ 495 $ 385 
Quadsprinl $ 645 $ 495 

TALLTREE, J RAM II Board 
KENSINGTON, Maslerpiece" $ 140 $ 99 TG PRODUCTS, Joyslick 

$ 219 $ 165 
$ 3D $ 22 
$ 795 $ 609 KEYTRONIC, KB5151, Sid. Keyboard $ 255 $ 179 TITAN, 128K PC Acceleralor 

KOALA, Speed Key Software $ 100 $ 63 
Speed Key Syslem (Tab wi softw) $ 200 S 115 WICO, Smartboard Keyboard $ 400 $ 279 

Koala Pad wlPC Design $ 150 $ 85 

* * FOR YOUR PC-JR * * 
MAYNARD, SAND STAR SERIES 

Full Line IN STOCK CALL HAYES, Mach III JOYSlick $ 55 $ 35 
$ 255 $ 179 

9 each, 4256 chips 
150 ns 

* 64K * 
CHIP KIT 

$10 
9 each, 4164 chips 
90 Day Warranty by us 

* 128K * 
CHIP KIT 

$75 
9 each, 4128 chips 
Piggyback for AT 

CALL FOR 
QUANTITY 

PRICES 

ComX 
EconoRAM PlusT

" 

$265 
384K Multifunction RAM Board 
Works like AST SixPakPlus" with game port 
Fastrak'· RAM Disk and Spooler Software 

S/PJCC/G, 1 Year Limited Warranty. 
(Faslrak lor up 10 3841<). 

MullilunC1ion (6) Card 89 $ 79 K~:~=r?cN~~Y~:d5 1 5 1 Jr. Keyboard 
Memory Card no RAM $ 122 $ 89 
Floppy ConI. Card (aecepls 3 modules) $ 265 $ 195 

KOALA, Touch Tablel lor Jr. ~ ~~ ~ fs EconoRAMT
" 384K 

Hard Disk IIF Module $ 499 $ 359 
Serial Port Module $ 95 $ 79 
Para or Clock Cal. Module, ea. S 59 $ 49 

MICROSOFT, Mouse (lor PC) $ 195 $ 115 
Serial Mouse $ 195 $ 115 

MOUSE SYSTEMS, PC Mouss & Painl $ 22D $ 135 

~~~~ES~~+:~~~'~o~~:~~:~~:: ~~~ ~ ~~~ Single Fuction Board 
QUAD RAM, Expansion Chassis $ 695 $ 540 $195 

Memory Expansion Board 128K $ 275 $ 215 
RACORE, Expansion Chassis $ 695 $ 449 Wilh Fasl rak" , Fully Compalibls 

128K Expansion Board $ 275 $ 169 Works on DOS 1.1, 2.0 or 2.1 

TECMAR, Jr. ca~:,ain $ 395 S",2",9",5"-_p_ri_ce_s_a_nd=av",a,,,ila_b_ili_,y_S_Ub_i_eC1....,'o,.,c",h",an",g""e",' C
7

a",II_. --' 

FOR YOtJR IBM-P 
BUSINESS BUSINESS BUSINESS UTILITIES 

LIST CONROY 
PRICE PRICE 

ASHTON-TATE, Framework $ 695 $ 359 
dBase III $ 695 $ 359 
dBase II , (req. PC·DOS & 1281<) $ 495 $ 279 

ATI , Training Programs-large Inventory $ 75 $ 48 
BPI, General ACC1g. AR, AP, or PR, ea. S 595 $ 365 
BRODERBUND, Bank SI. Wriler (PC or Jr.) S 60 $ 49 
COEX, Training Programs-Large Inventory S 70 $ 45 
CONTINENTAL, Ullralile $ 195 $ 115 

Tax Advanlage $ 70 $ 40 
Property Managemenl $ 495 $ 295 

DATA TRANS" Fonlrix $ I SS $ 99 
DOW JONES, Investment Evaluator $ 149 S 97 

Markel Manager Plus $ 249 $ 159 
Market Analyzer or Market Microscope $ 349 $ 219 
Spread Sheel Link $ 249 $ 159 

FOX & GELLER, Quickcode III $ 295 $ 185 
HARVARD, T0101 Proiec1 Manager $ 495 $ 295 
HOWARDS OFT, Tax Preparer '85 $ 295 $ 195 
HUMAN EDGE, Mind Prober (PC or Jr.) $ 50 $ 29 

Sales Edge or Management Edge, ea. $ 250 $ 159 
Negoli.,ion Edge $ 295 S 185 

IBM, Topview $ 395 S 365 
INFOCOM, Cornerstone $ 495 $ 319 
KENSINGTON , Easy Link Mail Manager S 95 $ 59 
LlFETREE. Volkswriter Deluxe S 295 $ 159 
LIVING VIDEOTEXT, Think Tank $ 195 $ 95 
LOTUS, 1·2-3 S 495 $ 309 

Symphony $ 695 $ 449 
MOBS, Knowledgeman $ 500 $ 275 
MECA, Managing Your Money (PC) S 199 $ 105 

Managing Your Money Cartridge (Jr) $ 199 $ 179 

LIST CONROY LIST CONROY 
PRICE PRICE PRtCE PRICE 

MICROPRQ, WordSlar (PC) $ 350 $ 189 SOFTWARE PUBL. PFS:Report $ 125 $ 75 
WordSlar (Jr) $ ;95 $ 109 PFS:Wrile, File or Graph, each $ 140 $ 82 
WordSlar 2000 (copiable) $ 495 $ 265 PFS:Plan or Access, each $ 140 $ 82 
WordSlar 2000 Plus (copiable) $ 595 $ 295 PFS:Proof $ 95 $ 57 
WordSlOr Prolessional Plus $ 695 $ 395 SORCIM, SuperCalc III $ 395 $ 245 

UST CONROY 
PRICE PRICE 

MICROSTUF, Crosslalk XVI (PC or Jr) $ 195 $ 109 
MOUSE SYSTEMS, PC Painl $ 99 $ 69 
NORTON, Ulililies (14 prgms) v 3.0 $ 100 $ 56 
RDSESOFT, Prokey $ 13D $ 79 
WESTERN UNION, Easy Link Mail Mngr $ 95 $ 59 

WordS1Or Prolessional, 4 Pak S 495 $ 265 STONEWARE, Advanced DB Masler $ 595 $ 375 J~t!:~IiElilmmllili'l~~' 
MailMerge, SpeIStar or S1arlndex, ea. $ 99 $ 54 TIIOOH EMI, Perfo:t Pa\ (J~ (WJielSpelIThesaUlUS) $ 139 $ 89 
InloStar Plus (+ Starbursl) $ 595 $ 315 UNISON, Prinl Maslsr $ 60 $ 35 
Corrael Slar $ 145 $ 77 WARNER, Desk Organizer (PC or Jr) $ 99 $ 63 BPI, Personal Accounling $ 99 $ 63 

MICRORIM , R:Base Series SOOO $ 695 $ 379 XANARO, Abilily S 495 $ 289 CONTINENTAL, Home Accounlant(Jr) $ 75 $ 45 

Upgrade 4000 10 5000 $ 245 $ 135 J •••• I!!iil!lii[i~..... Home AccounlOnl Plus (PC) $ ISO $ 90 
R:Base 4000 $ 495 $ 255 DOW JONES, Home Budgel $ 139 $ 92 
R:Base Cloul $ 249 $ 129 ELECTRONIC ARTS, Gel Organized $ 95 $ 75 
Exlended Report Wriler $ ISO $ 85 BORLAND, Sidekick $ 55 $ 29 MONOGRAM, [)(;Iars& $ensewnorecasl $ 180 $ 99 

MICROSOFT, Spell $ SO $ 32 Turbo Pascal or Super Keys, ea. $ 70 $ 36 SCARBOROUGH, MaslerType (PC or Jr) $ 4D $ 25 
Mulliplan (PC or Jr) $ 195 $ 125 Turbo Pascal wl8087 or BCD, ea. $ 110 $ 56 Your Personal Nel Worth $ 100 $ 63 
Chart or Proiscl, each $ 2SO $ 159 Turbo Pascal wl8087 & BCD $ 125 $ 69 SIMON & SCHUSTER, Typing TUlor III $ 50 $ 33 

Word $ 375 S 235 i~b~o~u~~rTurbo Graphics, ea. ~ i~ ~ ~~ 
MOSAIC, Twin $ 99 $ 75 CENTRAL POINT, Copy II PC S 40 $ 23 
MULTIMATE, Mullimale Ver. 3.3 $ 495 $ 229 COMX, Fastrak'· , RAM/Disk & spooler. $ 100 $ 39 
PEACHTREE, Back 10 Basics $ 395 $ 239 DIGITAL RES., Gem Draw $ 150 $ 95 

Peach Pak (GUARIAP) S 395 $ 219 CPIM-86" (PCIXll $ 100 $ 64 
QUE, Using 1·2·3 (book) $ 18 $ 14 DR LOG0-86 (CPIM.86) $ 150 $ 99 

1·2·3 lor Business (book) $ 17 $ 13 FUNK SOFTWARE, Sideways $ 60 $ 37 
Using Symphony (book) $ 20 $ 15 LIFEBOAT, La11ice C $ 500 $ 279 

SAMNA, Word Plus $ 695 $ 439 Dr. Halo $ 100 $ 50 
Word III $ 5SO $ 279 MICROSOFT, Macro Assembler $ ISO $ 99 

SATELLITE, WordPerleC1 (PC) $ 495 $ 209 BASIC Compiler or C Compiler, ea $ 395 $ 259 
WordPerleC1 (Jr) $ 69 $ 39 Business BASIC Compiler S 4SO $ 295 

SOFTW, ARTS, Spollighl $ ISO $ 95 COBOL Compiler $ 700 $ 459 
TlK Solver (specify DOS) S 399 $ 269 FORTRAN Compiler $ 350 $ 229 

SOFTWARE GROUP, Enable S 695 $ 459 PASCAL Compiler $ 300 $ 199 

RECREATIONAL 
BLUECHIP, Millionaire, Barron, Tycoon, ea. $ 
BRODERBUND, l arge InventOl')' In Stock 
ELECTRONIC ARTS, LMge ImenlO/) In Slock 
HAYDEN, Sargon III (Chess) $ 
INFOCOM, Hitchhiker's Guide or Zork I, ea. $ 

Zork II or III , each S 
MICROSOFT, Flighl Simulalor (PC or Jr) $ 
ORIGIN , Ullima III (PC or Jr) $ 
SIERRAION·L1NE, Ullima II (PC or Jr.) $ 
SPECTRUM HOLOBYTE, Gala $ 
SPINNAKER, President's Choice, Amazon 

Fahrenheit, Rendezvous, Dragon, each $ 

60 $ 38 
CALL 
CALL 

SO $ 34 
40 $ 25 
50 $ 29 
SO $ 33 
60 $ 39 
60 $ 40 
40 $ 25 

40 $ 25 

CASHon-CARRY COMPUTER STORES, INC. OUR REFERENCES: 
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~~:s~t~~~~s~~~fJ? ~~~~!~~~O~OS~~~i~~\~~~~~;~~~~ 
Was hingto n Sireet Exit. CAll (415) 982-6212. 
PORTLAND. O REGON - At Park 217, TIgard at interse ctio n 

~~A~ttWA~~. ~d3:;;;Vi2~~'A~5e~3~E~2~;fr!~Z'e 98006. In 

~o~g';~~~~~ ~~a~~t~e:~~a~:~h~arJiu~(lS(;g!) H6ig1~~;j6~OS 

.. .... 
1Niu~."'M 
"'~;i(y 

We have been in computers and electronics 
since 1958, a computer dealer since 1978 and in 
computer mail order since 1980. Banks: 1st Inter· 
state Bank. (503) 643·4678. We be long to the 
Chamber of Commerce (503) 228·941 1, and Direct 
Marketing Association; call Dun and Bradstreet 
if you are a subscriber. Recipient o f OREGON 
BUSINESS MAGAZINE's 1984 Enterprise Award . 
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FUNCTIONAL PROGRAMMING USING FP 

by Peter G. Harrison and 
Hessam Knosnnevisan . . . . .. 219 

A HOPE TUTORIAL 

by Roger Bailey . ... ... . . . . .. . . ..... 235 

E~TE 

Declarative 
Languages 
THE THEME OF THIS ISSUE is a programming paradigm called declarative 
programming. which offers a new look at computing. The major goals of 
declarative programming are to provide structurally transparent languages. 
so programs can be verified and optimized mechanistically. and to facilitate 
the implementation of multiple-instruction. multiple-data parallelism in the 
coming generation of parallel-processing computers. The way that declarative 
languages attempt to achieve these goals is by separating the task that the 
program is to perform from the way that the computer is to do it. That is. 
unlike imperative programming languages. declarative languages do not 
specify the flow of control but only the flow of data in a program. 

Declarative languages did not grab the attention of most programmers until 
the Japanese chose to use Prolog as the programming language for their Fifth 
Generation Computer Systems (FGCS) project. While that project appears now 
to be mired in bureaucratic difficulties. the interest it sparked in Prolog lives 
on. We begin the theme with an article on Prolog by Clara and John Cuadrado. 
They present a brief introduction to the language. take a look at what the 
FGCS project hoped to achieve. and provide an overview of the hardware and 
software available that is taking Prolog beyond the development stage into 
the realm of finished and viable commercial products. 

Next Robert Kowalski discusses why logic programming is such an attrac
tive development tool in the first place. As you may know. Dr. Kowalski was 
one of the originators of Prolog and has been a major force in the refinement 
of logic programming to its current high state of sophistication. 

The rest of the issue concentrates on declarative-language developments 
that are not yet polished commercial products. To begin. Chris Sadler and 
I briefly outline the declarative-language enterprise and present sample pro
grams in each of the better-known declarative languages. 

Next John Darlington explains program transformation. a method of op
timization that seeks to ultimately provide a purely computer-generated op
timization. As Dr. Darl ington details in his article. that ideal is not yet at hand. 
However. substantial progress in that direction has already been made. 

John Backus introduced the syntax of FP in his famous 1977 Turing Award 
lecture. Peter Harrison and Hessam Khoshnevisan detail the current state of 
development of FP in their article. They include a number of programming 
examples that. communicate the flavor of this much-discussed but seldom
seen language. 

Finally. Roger Bailey provides an in-depth tutorial on the Hope language. 
Of course. the only way to evaluate a language is by using it. To allow you 
to get your hands on Hope. Imperial College's Victor Wu has written a Hope 
interpreter that runs on MS-DOS machines and can be downloaded from 
BYTEnet Listings at (617) 861-9774. BYTEnet Listings also contains a public
domain version of Prolog. made available by Automata Design Associates. 

-Susan Eisenbach 
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Gold HilrComputers brings the language of 
Artificial Intelligence to Your Personal Computer. 

Why every Computer Professional 
should know COMMON LISP . 

You know how frustrating it is to 
deal w ith programs that are stupid and 
inflexible like those buried inside 
automated bank teller machines and 
airline reservation systems. You also 
know how frustrating it is to engineer 
solutions to today's information
processing problems with languages 
designed mainly for number crunching. 
It doesn't have to be this way. 

Programs based on the ideas of 
Artificial Intelligence and implemented 
in COMMON LISP can be intelligent, flex· 
ible , and human-like. When you use 
COMMON LISP in combination with 
artificial intelligence techniques, you 
will be able to solve problems you 
could never solve before. You will be 
able to write powerful programs that 
can accommodate naive computer 
users who want intelligible answers 
to questions quickly. 

The best way to get started is to buy 
GOLDEN COMMON LISP'," the first COMMON 
LISP for personal computers. 

GOLDEN COMMON LISP: 
TheA! Tutor 

GOLDEN COMMON LISP makes it easy 
for you to learn to use COMMON LISP, on 
your personal computer, by yourself, 
at your own pace. The San Marco LISP 
Explorer;" a lOOO·frame interactive soft· 
ware slide show developed by Patrick H . 
Winston and San Marco Associates, 
takes you through COMMON LISP and 
exciting artificial intelligence applica
tions like expert systems, inte lligent 
data-access systems, and natural 
language interfaces. 

G Q L o H 

GOLDEN COMMON LISP: The 
Complete LISP Environment 

The GOLDEN COMMON LISP 
package includes: 
• the GCLISP interpreter 
• the GMACS editor 
• the San Marco LISP Explorer 
• the On·line Help system 
• LISP, 2nd edition by Winston 

and Horn , 
• the COMMON LISP Reference Manual 

by Steele 
• the GOLDEN COMMON LISP User's 

Manual 

I 

GOLDEN COMMON LISP: The 
Powertool for Personal Computing 

GOLDEN COMMON LISP is an extensive 
subset of COMMON LISP, supporting more 
than 400 LISP primitives. Advanced 
features of GOLDEN COMMON LISP include 
co· routines for multi·tasking, macros for 
code clarity, streams for I/O, closures 
for object·centered programming, 
and multiple·value-returning functions 
for effiCiency. 

L L c o M 

GOLDEN COMMON LISP requires an 
IBM, PC XT, PC AT, or 100% IBM PC 
compatible computer with 512K bytes 
of memory and PCDOS 2.0 or higher. 
More memory is recommended for 
applications development. 

ORDER GCLISP TODAY Llsing 
the coupon below. Or call our Sales 
Department at: 

617-492-2071 
!Zold Hill compu\ers- - - ~851 
1 

163 Harvard Street 1 
Cambridge, MA 02139 

1 1 
1 Name 1 

Title 

Department 

Organizat ion 

Address 

1 

1 

1 

1 

------------------ 1 
! / 

Phone Today's Date 1 

Type of computer 1 
o Enclosed is a check to Gold Hill 1 

Computers for GCLISP. 
o Please bill myD MasterCard 0 VISA card. 1 

Card # 
! / 1 

Expiration Dale 1 

Signature 1 
Quantity Description Unit Price Total Price 

I 
I GOLDEN I COMMON $495 

li SP 

Subtotal 
MA reside nts add 5% Sales Tax 

ToralAmount 

1 

1 

1 

1 

We welcome inquiries about volume dis· 1 

counts, dealer discounts, and educational 1 
discounts for university·affi liated purchasers. 

I 0 Ple:lSe send me more information. I L- ______ _ ___ ~ 

p u T E R s 
163 Harvard Street, Cambridge, Massachusetts 02139 Inquiry 134 

GOLDEN COMMON LISP and GC LISP are trademarks of Gold H ill Computers. The San Marco LISP Explorer is a trademark of San Marco Associates. 
LISP is copyrighted by Addison-Wesley Publishing Company, Inc. The COMMON LISP Reference Manual is copyrig hted by Digital Eq ui p ment 

Corporati on. IBM PC, PC XT, PC AT, and PC-DOS are trademarks o flnternational Business Machines. 
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PROLOG GOES 
TO WORI( 

BY CLARA Y. CUADRADO AND JOHN L. CUADRADO 

What Prolog is, who's using it, 
and why 

LOGIC PROGRAMMING. simply put. 
is using symbolic logic as a program
ming language. 

Logic-programming languages are 
by nature declarative. They are fun
damentally different from the more 
traditional. imperative (or procedural) 
programming style. When we pro
gram in imperative languages (e.g .. 
FORTRAN. Pascal. Ada). we are 
machine-oriented We "prescribe" the 
manner in which we want the com
puter to go about solving the prob
lem. i.e .. we explicit ly specify the 
detai led flow of control necessary to 
carry out a given computation . In 
using logic programming to solve 
problems. we describe or "declare" 
the logical structure of the problems. 
[Editor's note: Robert Kowalski discusses some 
procedural aspects of Prolog in "liJgic Pro
gramming" on page 161. [ A typical logic
programming statement may be 

smart(X) if reads(X, byte) 

for "You are smart if you read BYTE." 
To further illustrate the difference 

between a declarative programming 
language such as Prolog and impera
tive languages. we have constructed 
a simple maze for a treasure hunt 

(figure 1) The objective is to get 
through the maze. find the treasure. 
avoid the various dangers. and come 
out the other end. Let's approach this 
problem logically. 

First. we express the connectivity of 
the maze by simple facts like 

adjacent (cave_entrance,trolls). 
adjacent (fountain,mermaid). 

Next we define a predicate. path 
(Here,There,Dangers,Trail). wh ich is 
used to accumulate nodes (the loca
tions of interest) in a path going from 
Here to There and make the result 
available in Trail. The idea is very 
straightforward: We can get from Here 
to There if we can get from Here to 
some Intermediate location and then 
from the Intermediate location to 
Th ere. 

In order to avoid going around in 
circles. we also specify that. whenever 
we choose a new Intermediate loca
tion. it should not be one that we have 
already visited. 

Dangerous locations. such as those 
where bandits or trolls might be lurk
ing. are easi ly avoided: Whenever we 
choose a new Intermediate location. 
we check to see that it is not one of 

those that have been designated as 
dangerous. 

Listing 1 is a short Prolog program 
implementing these ideas. With the 
aid of the short comments provided 
(enclosed by /* */). anyone can eaSi ly 
follow the logic without knowing the 
programming language itself. Notice 
that we simply specify wl1at the 
predicate path is supposed to ac
complish. and not 110w it should do it. 
The Prolog interpreter does it auto
matically through its unification and 
backtracking mechanisms. [Editor's 
note: Robert Kowalski's text box "Tl1e Origins 
of liJgic Programming" on page 192 discusses 
tl1e concept of backtracking furtl1er. [ 

Now. to achieve the same objective 
using an imperative language. we 
would have to specify an explicit flow 
of control for the path procedure. in
cluding the explicit control of the 

(continued) 

Clara Y Cuadrado and Jol1n L. Cuadrado 
(Octy Inc .. 10920 Oxford Court. Fairfax 
Station. VA 22039) botl1 earned PI1D.s from 
tl1e University of Illinois at Urbana
Cl1ampaign. Tl1ey taugl1t at tl1e University 
of Maryland and Dartmoutl1 College. respec
tively. and now run tl1eir own company 
developing AI systems. 
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depth-first traversal of the graph as 
represented by the maze. 

LOGIC PROGRAMMING AND THE 
SOFTWARE CRISIS 
The distinction between the implicit. 
interpreter-supplied flow of control 
demonstrated in our simple Prolog 
program and the explicit. user
specified flow of control of imperative 
languages is not merely an aesthetic 
one. D. A. Thrner. for instance, sug
gests that the fundamental cause of 

PRACTICAL PROLOG 

the software crisis is the imperative 
and machine-oriented nature of the 
programming languages being used 
(see reference I) 

At the risk of being digressive, we 
think it important to say a word or two 
here about the software crisis and its 
possible alleviation through declara
tive programming, if only to argue 
that declarative programming is not 
only good for the soul but may also 
be good for the pocketbook. 

Figure 2, showing the software and 

Listing I: A Prolog program to traverse the maze in figure I. 

/. Prolog representatin of the treasure maze '/ 

ad jacent( cave_entrance, trolls). 
adjacent(fountai n ,lim bo). 
adjacent(fountain, bandits). 
adjacent(bandits,treasure) . 
ad jacent(food, treasu re) . 
adjacent(mermaid,exit) . 

avoid([trolls,bandits]). 

/' 

adjacent(cave_entrance,fountain). 
adjacent(fountain , food). 
adjacent(fountain ,mermaid) . 
adjacent(bandits,exlt) . 
adjacent(trolls,treasure). 
adjacent(treasure,exit). 

/* the places to stay away from ' / 

The following is a predicate to display a path through the 

* / 

maze avoiding the Dangers and passing through the treasure room. 
To invoke it use: 

traverse(cave_entrance,exit). 

traverse(Here,There) :-
avoid(Dangers) , /* grab the list of places where not to go 
path(Here, There, Dangers, [Here]). 

/ * see text for explanation of the path predicate below '/ 

path(Here,Here,Dangers,Trail) 
member(treasure,Trail), 
reverse_ write(T rai I), 

path(From ,To,Dangers,Trail) :-

/' make sure we go by the treasure room' / 
/' print the trail starting with Here '/ 

( /* choose an Intermediate location * / 
adjacent(From,lntermediate) 

ad jacent(1 ntermediate, From) 
), 
not member(lntermediate,Dangers), /' is it a dangerous place? '/ 
not member(lntermediate,Trail), /' have we been there before? '/ 
path(lntermediate,To,Dangers,[lntermediateITrail]) / ' extend path' / 

/' next, print a list in reverse order' / 

reverse_write([]). 
reverse_write([HeadITail]) :-

reverse_ write(T ail), 
nl, 
write(Head). 

member(X,[XI_]) 
member(X,[_ly]) :

member(X,Y). 
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hardware costs as a proportion of 
total computer costs, has been 
flashed through projectors in con
ferences so many times that it is a 
familiar sight to many, but the point 
it makes remains too powerful to ig
nore. It indicates that something is ter
ribly wrong with our conventional way 
of producing and maintaining soft
ware. 

The lack of referential transparency 
is demonstrated by the aSSignment 
statement A variable can be given dif
ferent values at various locations in 
the program, thus overwriting the old 
values. As a result. the meaning of a 
variable becomes position-depen
dent. making program verification 
and program transformations very dif
ficult [Editor's note: John Darlington 
discusses these issues in greater detail in "Pro
gram Transformation" on page 201/ Many 
of the transformations that are easily 
applicable to declarative languages 
are simply not available for imperative 
languages (reference 2) 

The verbosity of an imperative lan
guage like FORTRAN (the more 
modern ones like Pascal and Ada tend 
to be even worse) comes as a result 
of the need to specify each control 
path through the program in explicit 
detail. Then, after large programs 
have been written, it is very difficult 
to figure out what they do, partly 
because of the sheer volume of the 
code, partly because the problem
solVing logic cannot be made trans
parent in this manner. 

Studies have shown that the 
amount of code a programmer pro
duces tends to be essentially constant 
regardless of the specific program
ming language used. It is obvious that 
the fewer lines of clearer code we use 
to accomplish a task, the better. And 
a logic-programming language seems 
to be the perfect candidate for getting 
more work out of fewer lines of code. 
We would like to offer a bit of per
sonal experience to document this 
point 

A few years ago, while working on 
various data-flow models for high
performance signal-processing sys
tems (reference 3), we found it nec
essary at one point to write a 
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Figure I : Tlie maze traversed VIj tlie Prolog program in listing I. 

simulator for one of the data-flow 
models. One weekend we wrote a 
specification for the simulator. We 
used Ada as the program-description 
language (PDL). and the whole thing 
came to around five pages of code. 
A colleague spent the next few weeks 
turning the PDL into a running Ada 
program. using Telesoft Ada on the 
VAX. The final program was around 
50 pages long and ran reasonably 
well. 

Some months later. we spent an
other weekend on a similar task. but 
this time we used Prolog as the 
specification language. We had not 
looked at the Ada specification for 
quite some time so everything was 
done from scratch. That is. it was not 
a matter of simply rewriting the Ada 
specification in Prolog. The new speci
fication in Prolog was also around five 
pages long. The difference was that 
this time the specification was the im
plementation. It ran the first time we 
tried it. and. much to our surprise. it 
actually ran faster than the Ada ver
sion. It should be pointed out here 

that this was not intended to be a con
trolled experiment. and the speed fac
tor is probably not very meaningful. 
given the state of Ada code genera
tors back in 1983. On the other hand. 
the Prolog interpreter we were using 
at that time was the University of New 
Hampshire's interpreter. developed by 
Jim Weiner. We have a feeling that. 
even if we could use a very advanced 
Ada code generator. we would prob
ably sti ll come out ahead using Quin
tus Prolog on the VAX today. We 
haven't tried it. 

THE FGeS PROJECT 
AND LOGIC PROGRAMMING 
Now that we are on the topic of prac
ticality. we should mention the 
Japanese connection. Only a few 
years ago. not too many people knew 
about logic programming. Then the 
Japanese announced that they had 
chosen logiC programming and Pro
log for their ambitious. long-term. na
tionwide effort known as the Fifth 
Generation Computer Systems (FGCS) 
Project. 

COST 

1970 TIME 

Figure 2: A qualitative grapli of 
software and liardware cost trends. 

Among the expressed objectives of 
the FGCS project is the development 
of fast. intelligent computer systems 
wi th the following capabi lities: 
human-like decision making and 
learning. natural language and voice 
I/O (input/output) . automatic program 
generation. and distributed process
ing. 

The project has since been dubbed 
the "computer science Pearl Harbor." 
but at the time the greatest surprise 
to many was the Japanese commit
ment to Prolog and logic program
ming. Since then. many people have 
studied logic programming in earnest. 
Some of us have even turned evangel
ical about it. 

We will not debate whether. as 
Kowalski maintains. the Japanese are 
more objective and insightful and 
therefore were able to see before the 
rest of the world that logic program
ming was " the right way to go" (refer
ence 4). There are less controversia l 
ways to enter the subject. Figure 3. 
borrowed from Moto-Oka (reference 
5) . represents a conceptual diagram 
of a fifth-generation computer system 
from the programming standpoint. 

In the FGCS project. logic program
ming is' envisioned as the link be
tween the fields of software engineer
ing. database systems. computer arch
itecture. and knowledge engineering. 
It is to be used for problem specifica
tion and transformation. unifying 
functional programming and rela
tional databases. developing single
assignment languages. and construct-

(continued) 
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Some new Prolog 

implementations provide 
a much-needed 
module facility. 
ing rule-based expert systems and 
natural-language processors. 

The FGCS project has had a tremen
dous effect in spurring new research 
and development in computer 
science in the United States, not only 
in academia and in government but 
in commercial establishments as well. 
An indication of the impact that logic 
programming is making on the U.S. 
computer industry is that a LISP 
stronghold like Symbolics Inc. is now 
offering'a Prolog compiler for its 3600 
series of LISP machines. In the follow
ing sections, we will discuss some re
cent developments in logic program
ming that are particular ly encour-

HUMAN 
APPLICATIONS SYSTEMS 

PRACTICAL PROLOG 

aging, including the increasing avail
ability of Prolog interpreters and com
pilers, the development of metalevel 
facili t ies, and high-performance Pro
log machine development. 

BRAVE NEW WORLD 
One of the things that held back the 
spread of Prolog in the United States 
was the lack of good implementations 
for many of the commercially avail
able machines. Recently, however, the 
situation has changed radically. There 
are now excellent implementations, 
both interpreters and compilers, that 
are available. It is now possible to ob
tain very respectable Prolog systems 
that will run on anything from per
sonal computers to workstations to 
superminis to mainframes. The por
tability problems appear to be solv
ing themselves, with the Edinburgh 
DEC-IO syntax rapidly becoming a de 
facto standard. On the PC side, several 
compan ies, including Logicware and 
Expert Systems International. are of
fering integrated Prolog development 

MODELING 
SOFTWARE SYSTEM 

INTELLIGENT 
PROGRAMMING SYSTEM 

PROBLEM 

UNDERSTANDING 

KNOWLEDGE 
I PROBLEM DOMAIN} 

KNOWLEDGE BASE SYSTEM 

environments. The code developed 
under these PC-hosted systems is 
directly transportable to these com
panies' Prolog systems running on 
superminis like the VAX. 

One problem with Prolog has been 
the fact that. when developing an ap
plication, we are forced to write the 
whole thing as one giant. flat pro
gram. Some of the new implementa
tions are now providing a module 
facility that greatly enhances the 
software-engineering appeal of the 
language. 

From the point of view of many ap
plications programmers, what is really 
needed is a facility like the "demo" 
predicate proposed by Bowen and 
Kowalski (reference 6). Their basic 
idea is to be able to have any number 
of "theories" active at anyone time. 
When attempting to prove a goal. we 
specify not only the goal to be proved 
but also the theory under which the 
goal is to be proved This facility 
allows us to maintain incomplete and 

MACHINE 
HARDWARE SYSTEM 

PROBLEM 

SOLVING 
AND 
INFERENCE 
MACHINE 

-------

KNOWLEDGE 
BASE 

.... -1-" 
I 
I 
1 

... _J _A 

.... -1-...., 
I 
I 
I 
I 

.... _.L_ ..... 
MACHINE __ ,_~ 

I 
I 
I 
I 
l 

SYMBOL 

TION 

MACHINE 

COMPUTA-

INTERFACE FOR ' 
41h GENERA~~;N /", 
MACHINES~ 

(continued) 

Figure 3: A conceptual diagram of a fifth-gen eration computer system. Reprinted with permission from Fifth Generation 
Computer Systems, T. Moto-Oka, ed. (N ew York: Elsevier, 1982, page 29) 
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NOW! FULL SIZE, FULL FEATURE, LETTER QUALITY AT ONLY $353 

'If you have been searching for a letter 
quality printer you have probably found 
the flood of claims and counterclaims to 
be a real roadblock in your search. Not 
long ago we were in the same position. 
We tried to determine which daisy wheel 
printer had all the features our 
customers wanted, yet would not set 
them back a month's salary. Recently 
several manufacturers have introduced 
machines that had features we were 
seaching for. After a thorough assess
ment, we eliminated one model after the 
other for lack of one feature or another 
until we only had one left. 
THE RESULTS ARE IN 

We found the printer which has all the 
features anyone could want. The winner 
is the Aprotek Daisy ll20, a real heavy
duty workhorse printing at 20 characters 
per second. The manufacturer is Olympic 
Co. Ltd., a highly respected Japanese firm. 
FEATURES GALORE 

This printer has it all. To start with, it 
has a front panel Pitch Selector button 
with indicators which allows 10, 12, 15 
characters per inch (CPI) or 
Proportional Spacing. There is a Select 
(Online) button (with indicator) and a 
Line Feed button. You can also set Top
of-Form or Form Feed with the touch of 
the TOF button. Other front panel in
dicators include Power and Alarm. 

To load a sheet of paper, simply place 
it in the feed slot and pull the paper bail 
lever. PRESTO I The paper feeds automati
cally to a 1 inch top margin and the car
riage aligns to the selected left margin. 
In this manner, each page can have iden
tical margins automatically. You can con
tinue to compute while the 
Daisy 1120 is 

printing. The built in 2K buffer frees up 
your computer while printing a page or 
two allowing you to go to your next job. 

To really put your printer to work, the 
Cut Sheet Feeder option is great for 
automatic printing of those long jobs. 
Also available is the adjustable Tractor 
Feed option. Compare our option prices! 
Best of all the Daisy ll20 is quiet: only 
57 dB-A (compare with an average of 
62-65 dB-A for others). 
COMPLETE COMPATIBILITY 

The Daisy 1120 uses industry standard 
Diablo ® compatible printwheels. Scores 
of typeface styles are available at most 
computer or stationary stores. You can 
po.p in a 10, 12, 15 pitch or proportional 
printwheel and use paper as wide as 14". 
At 15 CPI you can print 165 
columns-great for spreadsheets. 

The Daisy 1120 uses the Diablo 
Hytype IJ ® standard ribbon cartridges. 
Again universally available. 

Not only is the hardware completely 
. compatible, the control codes recognized 

by the Daisy 1120 are Diablo 630® 
compatible (industry standard). You can 
take advantage of all the great features 
of word processing packages like 
Wordstar® , pfs: Write® , Microsoft 
Word ® and most others which allow you 
to automatically use superscripts, 
subscripts, automatic underlining, bold
face (shadow printing) and doublestrike. 

The printer has a set of rear switches 
which allow the use of standard ASCII as 
well as foreign character printwheels. 
Page length can be set to 8, ll , 12, or 
15". The Daisy ll20 can also be switch
ed to add automatic line feed if required. 

THE BEST PART 
When shopping for a daisy wheel 

printer with all these features (if you 
could find one), you could expect to pay 
$600 or $700 dollars. The options would 
add much more. Not now! We have done 
our homework. We can now offer this 
printer for only $353. Order yours today! 
NO RISK OFFER 

Try the Daisy 1120 for 2 weeks. If you 
are not satisfied for ANY reason we will 
refund the full price-promptly. A full 
I-year parts and labor warranty is 
included. 
THE BOTTOM LINE 
Aprotek Daisy 1120 (Order#1120) $353 
w/standard Centronics parallel interface 
and 2K buffer. 
Options 
Auto Cut Sheet Feeder (#1110) $188 
Tractor Feed (#1112) $77 
Accessories 
8' Cable for IBM PC® and compatibles 
(#1103) $26 
Interface with cable: -TI-99/4A (#106) $66 
-Apple II or lIe (#1104) $76 
- AIL Commodore (except Pet) (#1105) $44 
-All Atari (#1107) $66 
Shipping is $ll-UPS continental USA. If you are in 
a hurry, UPS Blue or Air Parcel Post (second day 
air) is $25. Canada, Alaska, Mexico and Hawaii are 
$30 (air). Other foreign is $60 (air). California 
residents add 6% tax. Prices are cash prices-VISA 
and M/C add 3% to total. We ship promptly on 
money orders. cashier's checks, and charge cards. 
Allow 14-day clearing for checks. No C.O.O.'s. Pay· 
ment in US dollars only. 
TO ORDER ONLY CALL TOLL FREE 
(800) 962·5800 USA 
(800) 962.3800 CALIF. (8-8 PST) 
Or send payment to address below: 

Technical Information & Customer 
Service: (805) 987-2454 (8-5 PST) 

Dealer Inquiries Invited 
© 1985 APROTEK. All rights reserved. 

Trademarks: Diablo, Hytype II, 63().Xerox 
Corp; Wordstar·Micropro (;Prp.; PFS

Software Publishing Corp.; Microsoft 
Word·Microsoft Corp.; Apple, II, 

lIe·Apple Computer, Inc.; 
mM PC·IBM (;Prp.; 

PET, CBM. 



even inconsistent theories about an 
object of interest. It provides us with 
a very attractive mechanism for the 
implementation of nonmonotonic fea
tures. 

Recently, Ken Bowen has made sub
stantial pr9gress in implementing 
these ideas (reference 7). While add
ing new facilities to standard Prolog, 

PRACTICAL PROLOG 

he has painstakingly avoided straying 
outside the realm of logic. This is an 
important consideration: It is relative
ly straightforward to "enhance" a Pro
log system by introducing extra
logical features such as state
dependent features and user-con
trolled agendas. The problem is that 
by providing these things we destroy 

For quite some time we've been Tatung Terminals and Monitors 
making terminals and monitors for an outstanding value. 

some of the world's best known,most Now you can buy Tatung Terminals 
reliable and best selling computer and Monitors with our name right up 

systems. And we're proud of it! We're front. Compatible with all popular 
happy that our level of quality has systems. With superior resolution; 

become an accepted industry standard; operational flexibility and day·in·day· 
that in almost every instance we've out reliability. But, even more 

been able to exceed specifications with· important to you, is that Tatung 
out exceeding cost reqUirements~. Terminals and Monitors are now 

And we're delighted the quality of priced to make them the most 
our CRT imagery has made ~ S exceptional value you can buy. 

~ 
TATUNG 

For complete information call toll free: 1-800-421-2929. In California, call (213) 979-7055. 
TATUNG COMPANY OF AMERICA, INC., 2850 EI Presidio, Long Beach, California 90810. 
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the well-understood logical founda
tions upon which logic programming 
is based. As such, the features that 
make logic programming attractive in 
the first place quickly become inap
plicable. 

Over the past few years a group of 
researchers in the Computer Science 
Division of the University of Califor
nia at Berkeley, headed by AI Despain 
and Yale Patt, have been investigating 
the design and implementation of 
very high performance architectures 
to support a mixture of numerical and 
symbolic computations. After looking 
at various declarative languages such 
as John Backus's FP. they decided that 
logic programming offered the best 
avenue to pursue their goals. 

Armed with an extraordinary knowl
edge of computer architecture, they 
launched their Prolog Machine (PLM) 
project. using the work of Tick and 
Warren (reference 8) as a starting 
pOint. A Prolog compi ler targeted to 
the PLM instruction set was written. 
This compi ler, with numerous recent 
improvements, performs some of the 
most ambitious data-flow analyses 
ever attempted for Prolog programs. 

The PLM hardware is currently im
plemented as three wire-wrapped 
boards and runs as an attached pro
cessor on the NCR/32. At the time of 
this writing, most of the hardware has 
been debugged and all the microcode 
has been checked out. The timings 
predicted by the simulator appear to 
be very realistic. and the system run
ning on the NCR bus is capable of 
supporting 305,000 LIPS (logic in
ferences per second). With a different 
high-performance bus designed by 
the Berkeley group, the system will 
support 425,000 LIPS (reference 9). 
These numbers are almost an order 
of magnitude better than anything 
available until very recently. 

While we are on performance, we 
have been told that the Symbolics 
Prolog will be able to achieve around 
100,000 LIPS (reference 10) when all 
the microcode support is in place and 
the system has been carefu lly opti
mized. We are currently using a beta
test version of it and li ke the fact that 

(continued) 



BASF QUALIMETRIC™ FLEXYDISKS: 
A GUARANTEED LIFETIMEOF 
OUTSTAN 01 NG PERFORMANCE. ' 

BASF Qualimetric FlexyDisks feature a unique lifetime warranty,* firm 
assurance that the vital information you enter on BASF FlexyDisks today 
will be secure and unchanged tomorrow. Key to this extraordinary 
warranted performance is the BASF Qualimetric standard ... 
a totally new set of criteria against which all other 
magnetic media will be judged. 

You can count on BASF FlexyDisks because the Qualimetric 
standard reflects a continuing BASF commitment to 
perfection in magnetic media. One example is the 
unique two-piece liner in our FlexyDisk jacket. This 
BASF feature traps damaging debris away from 
the disk's surface and creates extra space in the 
head access area for optimum media-head 
alignment. The result is a guaranteed 
lifetime of outstanding performance. 

For information security that 
bridges the gap between today 
and tomorrow, look for the 
distinctive BASF package with 
the Qualimetric seal. Call 
800-343-4600 for the name 
of your nearest supplier. 

Inquiry 31 

* Contact BASF for warranty details. 



Inqu iry 109 

A FULL C $4995 COMPILER 
FOR 

The Eco·C88 C compiler is se lting a new standard for price and 
perfo rmance. Compare Eco·C88·s performance to compil ers 
costing up to 10 times as much, 

Seive Fib Defref Matrix 

Execute 12.1 sec. 43 .1 sec. 13] sec. 21 .3 sec. 

Code Size 7782 7754 7772 9120 

Compile-link 76 Sec. 77 Sec. 77 Sec. 92 Sec. 

Eco·C88 Re i. 2.20, on IBM PC with 2 flo ppy disks, 256K. 
Benchmarks from Feb., 1985 Computer language. 

Eco-C88 includes, 
• All opera tors a nd data types (excep t bit fie lds) 
• Error messages in Engli sh wi th page numbers that reference 
the C Programming Guide - a rea l p lus if you 're just ge tting 
started in C 
• Over 170 library functi ons, including co lo r and transcenden ta ls 
• New Lib rary functions for trea ting memory as a fil e 
• User-selectab le ASM or OBJ output (no assembler required) 
·8087 su pport wi th 8087 se nsed at runtime 
• cc and " mini-make" for easy compiles (with so urce) 
• Fast, effic ie nt code for a ll IBM -PC, XT, AT a nd co mpa tible s 
using MSDOS 2. 1 or later. 
• Comple te user's manual 

If o rdered with th e compiler, the C library source code (exclud 
ing transce nden tals) is $10.00 a nd the ISAM file handler (as 
publi shed in the C Programmer's library, Que Corp) in OBJ 
forma t is on add itional $15 .00. Pl ease odd $4.00 for ship pin g 
a nd handling . To o rder, co li or write, 

• 
Ecosoft Inc. 
64 13 N. Coll ege Avenue 
Indianapo li s, IN 46220 
(3 17) 255-6476 • 8,30-00 E!Ii 

Eco·C (Ecosoftl. MSDOS i UNtX (Be ll Lobsl. CP/M (Digilo l Resea rchl. l80 i 

Safeguard your computer system 
with the essential peripheral . .. 

Permo Power® Power Commonder™ 
Computer Power Control Center 

When valuable equipment and irreplaceable data are on ihe firing line, it makes sense 
to protect them from the dangers lurking in the power line. Trust the Power Commander"' 
Computer Power Control Center to guard your sensitive circuitry from voltage spikes 
and surges, while giving you fingertip control of your computer and four peripherals. 

• Prevents data loss and physical damage 
from switching and lightning-induced 
transient voltage surges 

• Provides both common-mode and 
normal-mode surge suppression 

• Reduces line noise from RFIIEMI inter
ference 

• Positive Shutdown Mechanism' pre
vents operation of unprotected equipment 

• Performance specified to IEEE Std. 587 
(Category A) 

• U.L. listed 
• FULL FIVE-YEAR WARRANTY 
See the new Power Commander"'-along 
with the full line of Perma Power Surge 
Suppressors and Sockets Plus"' Multiple 
Outlet Strips-at computer stores and 
office supply dealers nationwide. 
• patent pending 
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P£RMA POWER" 
Efectronlcs Inc. 

5615 West Howard Avenue ' Chicago. Illinois 60648 
Tetephone (312) 647-9414 

Inquiry 245 

PRACTICAL PROLOG 

the entire Symbolics machine devel
opment environment is avai lable. For 
people who are already familiar with 
the Symbolics machine, it probably 
offers the best commercially available 
facilities for developing Prolog ap
plications at the present time. 

The world of logic programming is 
rapidly expanding. There are currently 
ongoing projects, ranging from expert 
systems to image processing, that wi ll 
produce very large systems written 
entirely in Prolog. Logic programming 
has won lots of supporters in this 
country in a short period. and the 
future looks bright _ 
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VTERM. THE FASTEST WAY 

AND BACK. 

VTERM II AND VTERM 14010: FOR VT100 ANDTEKTRONIX™ 
4010 EMULATION, AND THEN SOME. 

More and more people make the trip every day. Often several 
times. They're off to the VAX for a session or a file, then back to 
PC-DOS. 

That's why we wrote VTERM - the fastest, most advanced 
communications program for PC users who communicate with 

~ VAXes, and other minis or mainframes. 
I 1\ I 

Of course, VTERM starts with everything you'd 
~ronix expect from state-Of-the-art terminal emulation 

software. Like full keyboard emulation. Macros. 
Disk capture. Unlimited setup files. Printer support. True plug 
compatibility, so you can run any VT100 or Thktronix 4010 pro
gram right from your PC keyboard. 

MAKE YOUR PC FLY. 

TOTHEVAXTM 

With VTERM, there's nothing to get in your way or slow 
you dow!!. It's easy to use, yet packed with time-saving features. 
Like backscrolling, which redisplays up to 80 scrolled-off 
screens. And horizontal scrolling, which emulates 132-column 
display. (Of course, VTERM provides true 132-column display 
with an optional video board.) 

KERMIT FILE TRANSFER AND MORE. 

VTERM delivers the most powerful file transfer system 
available with any general communications package. You 
get four error-correcting protocols including XMODEM and 
Kermit, the emerging micro-to-mainframe standard from 
Columbia University. 

And you also get VTRANS, a remarkably easy-to-use file 
transfer system that transmits any file under 
local or host control. It even comes with 

But then VTERM goes beyond everything else on the market. ready-to-run host software for UNIX and 
With a Hotkey that instantly toggles between host and DOS ses- three DEC operating systems - VMS, RSTS/E, 
sions while preserving your terminal screen and communica- and RSXll-M/M +. 
tions link. That means you can run host and local programs al- So why waste time? Call Coeffident 
most simultaneously. And because VTERM is written in assembly Systems Corp. to order your copy 
language, you get full throughput at 9600 baud. Coefficient ofVTERM today. 

Coeffident Systems Corporation, 611 Broadway, New York, New York 10012, (212) 777-6707, Ext. 216 
© 1985, Coeffldent Systems Corp. TM signifies manufacturer's trademark. 
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NEe Home Electronics (U.S.A.) Inc. 
Personal Compu ter Division 

1401 Estes Avenue 
Elk Grove Vi llage, IL 60007 

(312) 228·5900 
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D· E'C' L·A· R·A·T· I· V' E L·A· N ·G· U ·A·G· E'S 

LOGIC 
PROGRAMMING 

BY ROBERT KOWALSKI 

Prolog can be used as either a declarative 
or a procedural programming language 

LOGIC PROGRAMMING is based 
upon attempts begun in the early 
1950s to mechanize the proof of 
mathematical theorems by means of 
computer. Those attempts were only 
partially successful. However, the 
early 1970s brought the discovery 
that computation is a special case of 
mechanical. logical deduction. The 
key to this discovery was the develop
ment of mechanical theorem provers 
that use logic to prove theorems by 
means of backward reasoning. 

Simple backward reasoning was not 
powerful enough to prove significant 
theorems of mathematics. However, 
applied to sentences of the form 
"conclusion if conditions," it behaves 
like procedure invocation. Such back
ward reasoning is the basis of both 
logic programming and the computer 
language Prolog 

Backward reasoning has two main 
uses. First. a problem solver can auto
matically add it to knowledge ex
pressed in logic to obtain machine
executable procedures. This allows us 
to use log.ic as a purely declarative lan
guage in which we express knowledge 
without worrying about how to use it. 
In addition, we can explicitly use 
backward reasoning to control the 

reduction of problems to subprob
lems. This allows us to use logic as a 
purely pro cedural programming 
language. 

LOGIC AS A 
DECLARATIVE LANGUAGE 
The following is probably the most 
familiar of all examples of logical rea
soning. It shows how backward rea
soning turns declarative statements 
into procedures. 

All humans are mortal. 
Socrates is human. 

We can express the two English 
sentences more formally, each with a 
single conclusion and several-or pos
sibl y no-conditions. The first 
sentence, for example, has one con
clusion, x is mortal. and one condi
tion, x is human, where the variable 
x stands for any individual. The sec
ond sentence has the same structure: 
It. too, has a conclusion, Socrates is 
human, and a trivial. vacuous condi
tion. Together, these sentences have 
the same conclusion-conditions form: 

x is mortal 
if x is human. 

Socrates is human 
if nothing. 

You can express a surprising amount 
of knowledge in this simple form . We 
call sentences expressed in the 
conclusion-conditions form "Horn 
clauses" in honor of logician Alfred 
Horn, who studied their logical 
properties. 

Backward reasoning turns knowl
edge expressed as Horn clauses into 
procedures. The very first sentence 
above, in particular, becomes a pro
cedure that. given x such as Socrates , 
reduces the problem of showing that 
x is mortal to the subproblem of 
showing x is human. 

In general. backward reasoning 
works backward from the conclusion 
of a sentence having the form "con
clusion if conditions" and reduces 
problems that match the conclusion 
to subproblems corresponding to the 
conditions. 

Even the sentence "Socrates is 
human" can be used as a procedure, 
to show "Socrates is human" by doing 
nothing. It solves problems directly, 
redUCing them to no further subprob-

(continued) 

Robert Kowalski is professor of computational 
logic and head of the logic programming group 
at Imperial College, 180 Queen's Gate, lon
don SW7 2BZ, England. 
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lems. 'Taken together. we have the two 
procedures 

To show x is mortal. 
show x is human. 

To show Socrates is human. 
do nothing. 

But the same declarative knowledge 
can give us other procedures. If. in
stead of showing that Socrates is 
human. we want to find an individual 
who is mortal. then. using the first 
sentence. we get a procedure that 
finds mortals by finding humans. 
Using the second sentence. we get a 
procedure that finds humans by let
ting the individual be Socrates. 'Taken 
together. we have the procedures 

To find x which is mortal. 
find x which is human. 

To find x which is human. 
let x be Socrates . 

We obtain the new procedures from 

LOGIC PROGRAMMING 

the same knowledge by the same 
general method of backward reason
ing. Moreover. backward reasoning 
itself is sufficiently mechanical that we 
can implement it on a computer. 

LOGIC AS A 
PROCEDURAL LANGUAGE 
A programmer can also use backward 
reasoning deliberately to control the 
reduction of problems to subprob
lems. Suppose. for example. I want to 
find something to sell to a customer. 
lohn. I can try to solve the problem 
by redUCing it to subproblems. The 
first thing I might do is try to find out 
what John does for a living. Then I 
might try to find something that John 
can use for his occupation. To find 
something to sell to John. first I'd find 
out what John does (e.g .. gives lec
tures. watches films. writes programs). 
then find something that John could 
use for his work (e.g .. an overhead 

ULTIMATE PLACE FOR YOUR COMPUTER 
SOFTWARE AND COMPONENTS 

LOOK WHO WE SELL TO 

Hughes Aircraft 

Northrop 

Rockwell International 

IBM 

Price Waterhouse 

TRW 

Plus Many More 

Call today for our quote 
TOll FREE OUTSIDE CAUF. 

1-800-423-6326 

AND WHAT WE SELL 

Lotus 1·2·3 
dBASE III 

Hayes 1200B 
Microsoft 

Epson 
Okidata 
Anchor 

Orchid Technology 
Paradise 

Plus Many More . . 

You'll be glad you did! 
IN CAUFORNIA 

(213) 827-1851 

SOFTWARE GALORE, INC. 
4079 GLENCOE AVENUE • MARINA DEL REV, CAUFORNIA 90292 
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projector for giving lectures. a tele
vision for watching films. Prolog for 
writing programs). Having solved the 
two subproblems. I have found some
thing I can now try to sell to John. 
namely an overhead projector. a tele
vision. or Prolog. 

We can analyze the procedure as 
backward reasoning applied to knowl
edge expressed in conclusion-condi
tions form: 

x is sellable to !:I 
if !:I has occupation z 
and x can be used for z. 

Prolog. for example. will use this 
knowledge as a procedure to solve 
subproblems in the order in which the 
conditions are written. first finding 
customers' occupations. then finding 
goods that can be used for such oc
cupations. Prolog programmers. 
therefore. can control the order in 
which the computer solves subprob
lems by controlling the order in which 
they write those subproblems. 

Thus. not only can we use logic 
purely declaratively. but we can use 
it purely procedurally. In between 
these two extremes is a spectrum of 
uses. In many expert systems. for ex
ample. the programmer determines 
the general problem-reduction struc
tures. but the "inference engine" 
makes its own lower-level problem
solving decisions. Our rule for selling 
goods to customers. for example. can 
be regarded as the beginning of a 
salesman's simple expert system. 

For the sake of efficiency. Prolog 
uses a simple problem-solving 
strategy. It solves subproblems in the 
order in which the programmer has 
written them and also tries different 
ways of solving a subproblem in the 
order in which the programmer has 
written the conclusion-conditions 
rules. As a consequence. we can im
plement Prolog comparatively effi
ciently and control its behavior easi
ly. The disadvantage is that if you use 
Prolog purely declaratively. the ar
bitrary order in which you write con
ditions and rules may not be ap
propriate for all problems. 

Consider. for example. using the 
(continued) 
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How many long unproductive hours 

have you spent "in line" for your simula
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here's how. 

MICROCAP: 
Your Analog Solution 

MICROCAP is an interactive analog 
circuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net-

"Typical MICROCAP Transient Analysis" 

works. In addition, you get even more 
advanced device models, worst case capa
bilities, temperature stepping, Fourier 
analysis, and macro capability. 

MICROLOGIC: 
Your Digital Solution 

MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing lip to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave
forms, and up to 50 macros in each net
work. MICROLOGIC produces. 
high·resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes-just like the 
real thing. 

"Typical MICROLOGIC Diagram" 

Reviewers Love 
These Solutions 

Regarding MICROCAP ... "A highly 
recommended analog design program" 
(PC Tech Journal 3/84). "A valuable tool 
for circuit designers" (Personal Software 
MagaZine 11/83). 

Regarding MICROLOGIC . .. "An effi· 
cient design system that does what it is 
supposed to do at a reasonable price" 
(Byte 4/84). 

MICROCAP and MICROLOGIC are 
available for the Apple II (64k), IBM PC 
(128k), and Hp·150 computers and priced 
at 5475 and S450 respectively. Demo 
versions are available for 575. 

MICROCAP II is available for the 
Macintosh , IBM PC (256k), and HP-150 
systems and is priced at 5895 . Demo 
versions are availab le for S 100. 

Demo prices are credited to the 
purchase price of the actual system. 

Now, to get on line, call or write today! 

Spectrum Software 
1021 S. Wolfe Road, Dept. B 
Sunnyvale, CA 94087 
(408) 738-4387 
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salesman's rule to find customers for 
Prolog. If you use Prolog itself to solve 
the problem, it tackles subproblems 
in the order in which you have writ
ten them, first finding pairs of poten
tial customers and their occupations, 
then showing that Prolog can be used 
for such occupations. This is not an 
appropriate order in which to tackle 
the subproblems. In general. although 
the same procedures may be appro
priate for solVing a wide range of 
problems, for the sake of efficiency, 
the strategy used to solve subprob
lems may need to be sensitive to the 
form of the problem to be solved. 

In this particular case, a problem 
solver should first find out what ac
tivities Prolog can be used for and 
then find out who engages in those 
act ivities. Once users know they can 
use Prolog for implementing specifi
ca tions, prototypes, expert systems, 
and databases, they can find some
one who is engaged in those activi
ties (e.g., software engineers imple
ment specifications and prototypes, 
engineers of all kinds implement ex
pert systems, data-processing profes
sionals implement databases). There
fore, software engineers, engineers of 
all kinds, and data-processing staffs 
are potential customers for Prolog. 

This example shows that you can 
solve subproblems in any sequence. 
Indeed, for the sake of efficiency, you 
may need different sequences for dif
ferent problems. Database-query lan
guages, for example, use query op
timizers to determine the order in 
which to solve subproblems. 

Much current research in logic pro
gramming is devoted to developing 
more intelligent problem solvers and 
to exploiting the possibilities of 
tackling subproblems in parallel. If the 
Japanese Fifth Generation Project suc
ceeds in its aims, computers of the 
future will consist of communities of 
problem solvers working in parallel on 
subproblems generated by proce
dures expressed in logical form . 

BACKWARD VS, FORWARD 
REASONING 
Backward reasoning, which links logic 
with computation, is not taught in 
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(x) is a noun phrase 
if x is a name. 

John is a name. 
Mary is a name. 
(x y) is a noun phrase 

if x is an article 
and y is a noun. 

a is an article. 
the is an article. 
girl is a noun. 
boy is a noun. 
(x) is a verb phrase 

if x is an intransitive verb. 
(x I y) is a verb phrase 

if x is a transitive verb 
and y is a noun phrase. 

dreams is an intransitive verb. 
likes is a transitive verb. 

Figure I: Examples of rules defining the 
concepts of noun phrase and verb phrase. 

conventional logic books. Conven
tional logic teaches us to reason for
ward, in the same manner that mathe
matics teaches us to demonstrate 
proofs: We start with axioms, defin i
tions, and previously proved 
theorems, and, as if by magic, in the 
last step we derive the theorem to be 
proved. Rather than give a mathe
matical example, we can illustrate the 
difference between forward and back
ward reasoning with an example from 
natural-language parsing. The rule 

x is a sentence 
if x is list y followed by list z 
and y is a noun phrase 
and z is a verb phrase 

describes one way that a list of words 
x can be interpreted as a sentence. 
Thus, the list of words (the boy likes 
the girl) is a sentence, because (the 
boy) is a noun phrase and (likes the 
girl) is a verb phrase. We can use the 
rule to reason forward as wel l as back
ward. 

Suppose we are given a list of words 
and we want to show that we can in
terpret the list as a sentence. If we use 
the rule to reason forward, then we 
find a noun phrase and a verb phrase, 
put them together. and conclude that 
we have a sentence, whether or not 
that sentence is the list of words with 
which we began 

In order to use the rule that defines 
the concept of sentence (whether for
ward or backward), we need other 
rules to define the concepts of noun 
phrase and verb phrase. (For the sake 
of simplicity, let's ignore the definition 
of what it means for a list x to be a 
list y followed by a list z.) (See figure 
I.) Here we have used a variant of the 
micro-PROLOG SIMPLE notation , 
which was developed at Imperial Col
lege in London, England, for teaching 
logic as a computer language for 
chi ldren. Variables such as x, y, and 
z in different rules are actually dif
ferent. even though they may look the 
same. We use parentheses for list 
notation : 

( ) stands for the empty list 
(x) stands for the list with one 

element x 
(x y) stands for the list with two 

elements, x followed by y 
(xiy) stands for the list with first 

element x followed by list y 

Given an appropriate definition of the 
relationship "x is list y followed by list 
z," Prolog can use the rules to test lists 
of words for grammatical correctness. 
For example, 

(a boy dreams) is a sentence? 
Yes 

(a boy dreams a girl) is a sentence? 
No 

It can even use the same rules to 
generate sentences: , 

x is a sentence? 
x = (Mary dreams) 
x = (Mary li kes Mary) 
x = (Mary likes John) 
x = (Mary likes the girl) 
etc. 

Thus, for example, to show that (a boy 
dreams) is a sentence, Prolog first 
splits the list into consecutive sublists, 
tries to show that the first sublist is a 
noun phrase, and then tries to show 
that the second sublist is a verb 
phrase. If at any stage it fails to solve 
a subproblem, it backtracks and tries 
a different way of solving the most re
cent. previously considered subprob
lem. In this case, it first splits the ini-

(continued) 



The Sider'"' 10 MB hard disk 
Decisions, decisions. First you had to 
choose between Apple and IBM. Now you 
have to decide which hard disk subsystem 
to purchase-and they all seem about the 
same. But are they? 

First Class Peripherals can make your 
hard disk decision a lot easier. Because 
whether you use an Apple II + or IIe ... or 
IBM PC* or XT ... we offer a Sider 10 MB 
hard disk subsystem just right for all your 
storage needs. 

The most reliable, affordable 
10 MB hard disk on the market 

The Sider features state-of-the-art Win
chester disk technology. Direct booting 
without floppies. Self-contained power sup
ply. And compatibility with the most pop
ular Apple or IBM software. 

In addition, the Sider is plug and 
play. Everything you need for quick, easy 
installation is included: cable, host adapter, 
software and manual. 

Built to last by Xebec 

The Sider has won rave reviews for its 

• Must conta in hard disk ROM. 

3579 Highway 50 East, Carson City, NV 89701 

Inquiry 11 9 

from First Class Peripherals 
performance and reliability. That's be
ca~se it's manufactured exclUSively for 
First Class Peripherals by Xebec, the in
dustry 's leading manufacturer of computer 
disk drives and controllers. And it's sold 
direct to Y OIl, so there are no dealers or 
distributors to hike up the cost. 

Full guarantee and 
free tech hotline 

line, should you ever have a technical or 
service question. 

It's easy to order your Sider 

The Sider is priced at just $695 for the 
Apple model ... $795 for the IBM. That's 
hundreds oj dollal'S less than what you'd 
expect to pay jor the comparable "big 
name" models. To order, use the coupon 
below ... or for faster serv ice, order by 
phone using Visa, MasterCard or American 
Express. Call toll-free: 

1 800 538-1307 
You can choose your Apple or IBM Sider 
with confidence. Simply order and use your 
Sider for 15 days. If you're not 100% 
satisfied, return it for a full refund. Keep it, 
and you'll enjoy a full one-year limited 
warranty ... plus access to our toll-free hot- Extension 701 ------------D Yes, please send me the Sider, including 10 megabyte hard disk drive, host adapter card, 
cable, complete insta llation software and documcntation for my: D Apple 11+ or lIe D IBM PC or XT 

I prefer to pay as follows: 
D I've enclosed m)' chcck or money order for 

$69 5* ($795* for IBM-compatible Sieler) plus 
$15 shipping and handlin~, payable to First 
Class Peripheral s. 

D Please bill the following credi t card account 
for S695 * (S 795 * for IBM -compatible Sider) 
plus $15 shipping and handling: 

D VISA D MasterCard D American Express 

Card # !ixp. Dale 

S(~lIalllre 
., Residents of CA, Nr and PA , plcase add appropriatc sa les ta x. 

Name 

Addre;:\' 

Cily 

Siale Zip 

7elejl!Joliu ((/ rea code) 

Mail to: First Class Peripherals 
3579 Highway 50 East, Carson City, NV 89701 

701 
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~ ... 
$499 

with 
Little Board"'j186 . . (128K) 

Single Board 16-Bit Computer 
w ith SCSI/ PLUS '" Bus 

• Data and file compatible with IBM PC 
• Three times the COMPUTING POWER of a PC 
• Boots PC-DOS 2.10, 3.00 
• Runs most MS-DOS generic software 
• Mounts directly to a 5-1 / 4 inch disk drive 
• Includes: 8 MHz 80186 CPU, 128K or 512K 

RAM, 16K-128K EPROM, 2 RS232C Serial 
Ports, Centronics Printer Port, Floppy Disk 
Controller, SCSI / PLUS '· Multi-Master bus for: 
hard disk / networking / I/ O expansion 

• Available with 512K RAM 

Little Board"'jPLUS . . . $349 
Single 80ard 64K CP/M Computer 

with SCSI/PLUS'· Bus 

Same as Little Board/ 186 except: 
• 4 MHz Z80A (8-bit) CPU • 64K RAM, 
4K to 16K EPROM • CP/M 2.2 included 

Little Board™ (Or~~i~a l ) now $289 
same as Little Board/PLUS 
except no SCSI, 4K EPROM 

BookshelfM Series 
Cost Effective, Compact, Versatile 

computer systems 

Choice of Little Board 
CPUs, 1 or 2 floppy drives 
(48 or 96 tpil; 10MB 
internal hard disk option. 
6 Y'2" high, 7Y." wide, 
10W' deep, 12 Y, Ibs. 

DISTRIBUTORS 
Argentina-Factorial, SA. 1-41 -0018 
Australia 'ASP Microcomputers 613·500·0628 
Belgium-Centre Electronique Lempereur .. 041 -23-45-41 
Canada-Dynacomp (604) 872-7737 
Denmark·Danb it .. . . . ...... . ...... 03-66-20-20 
England-Quant Systems 
Finland-Symmetric OY 
France-EGAl + .. . .. . ..... . . . . . 

01 -534-3158 
. 358-0-585-322 

1-502-1800 
Israe l-Alpha Terminals .. 03-491695 
Spain-Xenios Informatica 3-593-0822 
Sweden-AS AKTA . . . . . . . . . . . . . . 08-54-20-20 
USA CALL AMPRO 

IBM is a registered trademark of IntI. Bus. Mach. 
MS-DOS is a registered trademark of Microsoft. 
Z80A is a registered trademark of Zilo9, Inc. 
CP/ M is a registered trademark of Digital Research. 
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tial list into the trivial list ( ) fo llowed 
by (a boy dreams) . After failing to 
show that ( ) is a noun phrase. it back
tracks and splits the initial list into the 
list (a) followed by (boy dreams). After 
failing to show that (a) is a noun 
phrase. because (a) is not a name. Pro
log backtracks and splits the initial list 
into the list (a boy) followed by 
(dreams). It then shows that (a boy) is 
a noun phrase by showing "a" is an 
article and "boy" is a noun. It then 
shows that (dreams) is a verb phrase 
by shoWing that "dreams" is an intran
sitive verb. In this way it succeeds in 
solving the initial problem by back
ward reasoning. 

It would be harder to describe how 
to use forward reasoning to search for 
a solution to the same problem. But 
it is comparative ly easy to show how 
to use it to give a proof 

"a" is an article and "boy" is a noun. 
Therefore. (a boy) is a noun phrase. 
"dreams" is an intransitive verb. 
Therefore. (dreams) is a verb phrase. 
Therefore. (a boy dreams) is a 

sentence. 

This example shows how effective 
Prolog's simple problem-solving 
strategy can be. This is not always the 
case. however. because usually the 
order in which subproblems are 
tackled should be sensitive to the 
form of the problem being solved. 
Moreover, Prolog 's autonomous 
mode of solVing subproblems is not 
always very effective. 

INTERACTIVE PROBLEM SOLVING 
In many cases a collaborative. ma
chine-machine or man-machine prob
lem-solving effort is more appropri 
ate. For this reason. Peter Hammond 
and Marek Sergot at Imperial College 
have implemented an extension of 
Prolog in Prolog itself that asks the 
user for help. This extension. APES 
(Augmented Prolog for Expert Sys
tems). has been used for many appli
cations not normally associated with 
expert systems. 

For example. given the problem 
"(Mary likes Bob) is a sentence?" and 
our toy English grammar. Prolog. rea
soning backward. eventually reduces 

the problem to the subproblem "Bob 
is a name?" which it cannot solve. At 
this point. Prolog fails to solve the 
subproblem and eventually ter
minates in failure. Logicall y. however. 
there is no reason not to obtain the 
knowledge needed to solve the prob
lem from the user. The user can solve 
the problem with "Yes" and the com
puter can store the knowledge for its 
own use on future occasions. In this 
way the computer learns from the 
user. It becomes more knowledge
able. if not more intelligent. 

PARALLEL PROBLEM SOLVING 
This is an example of man-machine 
collaboration . Subprob lems are 
solved sometimes by man. sometimes 
by machine. In general. it is more ef
ficient to collaborate with others. 
whether they are people or machines. 
than it is to solve problems on our 
own. 

The classical eight-queens problem 
illustrates the benefits of such col
laboration. The problem is to place 
eight queens on a chessboard in such 
a way that no queen can take another. 

Every well-educated computer 
scientist knows that you shouldn't 
write a computer program to solve a 
problem before you have a clear idea 
what the problem is. You write a prob
lem definition-the program specifica
tion-before you write a solution-the 
program. Moreover. even computer 
scientists who do not support the use 
of logic as a programming language 
appreciate the value of logic as a 
program-specification language In 
the case of the eight-queens problem. 
we can use the conclusion-conditions 
form of logic to express the upper
most level of the program specifica
tion: 

x solves the eight-queens problem 
if x is an assignment of queens 
and x is safe. 

Given appropriate definitions of the 
"aSSignment" and "safe" relations. a 
problem solver can turn the program 
specification into a procedure by ap
plying backward reasoning. However. 
Prolog's strategy of solving subprob-

(continued) 
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Weve been accused 01 
breaking the speed limit. 

You Be 
The Judge. 

Until now, if you wanted true 
letter quality printing, you need
ed a daisywheel printer. Then 
you waited and waited while it 
plugged along at speeds of about 
55 cps. 

Now the waiting is over. Be
cause the Genicom 3320 dot 

~ 

SPEED 
LIMIT 

matrix printer offers true letter 
quality printing at an incredible 
180 cps. It's the fastest impact 
letter quality printer available. 

And the Genicom 3320 offers 
full graphics capability ... impos
sible with a daisywheel. 

It also features up to 300 cps 
data processing, high through
put, heavy duty cycle printing, 
quiet operation, and Hex dump 
diagnostics. 

Plus the 3320 comes standard 
with Diablo® 630 and IBM® PC 
Graphics protocols and works 

with most major PC software 
packages such as Lotus®, Word
star 2000® and Multi mate®. 

Call our Toll Free number for all 
the evidence. You'll find Genicom 
has five other 3000 models for 
everything from color printing 
and bar codes to speeds up to 
400 cps. 

The Printers That Mean Business. 
Genicom Corporation, Dept. 315J , Waynesboro,VA 22980. TOLL FREE 1-800-437-7468. InVirginia, call 1-703-949-1170. 

Diablo' is a registered trademark 01 Xerox Corporation. IBM • is a registered trademark of Internat ional Business Machines. Lotus' isa registered trademark of Lotus Development. 

Wordstar 2000® is a registered trademark of Micropro International Corporation. Multimale~ is a registered trademark of Multimale International Corporation. 
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lems sequentially in the order in 
which they are written is extremely in
efficient. Prolog will alternatively 
generate complete assignments of all 
eight queens to the chessboard and 
test whether one queen can capture 
another. If it needs to find all solu
tions, then it has to consider all 88 

complete assignments. Even though 
this is extremely inefficient. it may still 
be useful for testing the specification. 

Prolog attempts to solve problems 
sequentially. one at a time in the 
order in which the user has written 
them. But other problem-solving 
strategies can also be employed. In 
the case of the eight-queens problem, 
we can employ two collaborating 
problem solvers working in parallel. 
One problem solver can generate as
signments and the other can test 
them for safety. The tester can test 
partial assignments before they are 
completed. If a partial assignment (of 
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the first two queens, for example) is 
unsafe, it can reject that partial assign
ment and thereby reject the entire 
family of all its extensions. The 
generator can then backtrack and 
change the position of the queen that 
caused the partial assignment to 
become unsafe. Executing the speci
fication in this way, we obtain the 
classical algorithmic solution. 

The algorithm is eqUivalent to the 
program you find laboriously en
coded in conventional programming 
languages and even more laborious
ly proved correct. By analyzing the 
algorithm as a particular, collaborative 
problem-solving strategy applied to 
the program specification, we obtain 
an immediate, obvious proof of "pro
gram" correctness. The algorithm is 
correct because it is the program 
specification executed in a correct
ness-preserving way. 

The natural-language understanding 

problem also exemplifies the advan
tages of parallel execution. Consider, 
for example, the top-level rule 

Sentence x has meaning y 
if x has syntactic structure z 
and z has meaning y. 

This models the classical decomposi
tion of the natural-language under
standing problem to the separate sub
problems of determining syntax and 
determining semantics. Prolog (and 
classical approaches to language 
understanding) would solve the sub
problems separately, first generating 
syntactic, then semantic structures. 

But the two problems can also be 
solved col1aboratively in parallel. One 
problem solver can generate syntac
tic structures, and the other can test 
them for semantic content. The tester 
can test partial syntactic structures 
and reject them if they are meaning-

(continued) 

Matrix computation is one of the most powerful mathematical tools available 
for understanding the world. Matrices arise naturally in such diverse 
disciplines as numerical analysis, statistics, control theory, signal process
ing, geophysics, economics, and operations research. What's exciting is that 
matrices provide a beautifully unified mathematical foundation. 

Fully loaded: PC-MATlAB does eigenvalues, 
linear-equation solution, least-squares, 
singular value decomposition, and almost 
anything else you can think of to do with 
matrices. PC-MATLAB is also chock full of 
other analytical capabilities including 
complex arithmetic, FFT's, digital filter
ing, and multivariate statistics. Altogether, 
there are over 200 functions available. 

Carefully Integrated: The precision 2-d and 
3-d graphics, data manipulation facilities, 
and extensibility features will meet all 
your professional analysis needs. 

Easy-to-use: This we guarantee. Matrix 
calculations are indicated to PC-MATLAR in 
a manner not unl ike how they are written 

on paper. Finally you'll have a program 
with a "modern" user interface to scientific 
and engineering computation! 

Blazingly Fast: Your PC's powerful numeric 
coprocessor is fully utilized for near mini
computer performance. For example, it 
takes only 1 second to multiply 20 x 20 
matrices and 2.9 seconds to invert them. 
A 1024 point FFT finishes in 2.a seconds! 

Painstakingly Accurate: The numerical algo
rithms have been programmed by leading 
experts in mathematical software. I nter
mediate calculations use extended aO-bit 
precision, exceeding the accuracy of many 
mainframes. Final results are IEEE stand
ard 64 bit numeric format. 

The MathWorks, Inc. 
124 Foxwood Rd. 

Call us for information 

Portola Valley, CA 94025 
415-851-7217 

on how to unleash the full potential 
of matrix computation! 
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Convert your IBM PC to full 
3278 emulation. And back 
it up with Quadram Quality. 

Now you can have all the 
features of the IBM PC (mass 
storage and peripherals) plus 
the incredible power of a 
mainframe right at your 
desk. Introducing the new 
Quad3278 from Quadram. 
The complete system that 
makes your IBM PC emulate 
the 3278 Display Work 
Station at the touch of a key. 

The Quad3278 contains 
everything you need for con
verting your PC to total 3278 
emulation: hardware, soft
ware and full documentation. 
So you're quickly on-line; 
where the IBM mainframe 
sees you as just another 3278 
terminal. But thanks to 
Quadram, you're actually a 
high-performance, intelligent 
work station. 

And with Quad3278 not only 
do you retain all the functions 
of your PC but you can recon
figure your PC keyboard to 
personal taste. In addition, 
Quad3278 has its own high
speed microprocessor to keep 
your PC's microprocessor 
from being burdened with 
communications responsibility. 
And it incorporates the 
3279's color mode to give 
you stunning color displays 
directly from the mainframe. 

Make the connection from 
micro to mainframe. And 
back it up with Quadram 
Quality. Ask for -
Quad3278. It's 
the logical step 
for the future. 
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The universal, 
Lisp for PC-DOS, MS-DOS, 

CP/M-86 and CP/M-80 
systems. 

Waltz Lisp is a very powerlul and complete 
implementation of Lisp. It is similar to Franz (the 
Lisp running under Unix) , and is substantially 
compatible with MacLisp and other mainframe 
Lisps. 

e Ultra last ) In independent tests: Waltz lisp 
~. ___ '_. was up to twenty(!) times faster 

than competing microcomputer Lisps. 

( Easy to use ) The interpreter can directly 
~. _-=---__ '...-'- load program files created 
with any ASCII text editor. Full debugging and 
error handling facilities are available at all times. 
No debuggers to link or load. 

( Practical ) Random file access, binary file 
~-___ '~_ support , and extensive string 
operations make Waltz lisp suitable for general 
programming . A text-file difference program and 
other utilities are included in the package. 

( Fulilisp ) Functions of type lambda (expr) , 
~. __ -,-'~. nlambda (fexpr) , lexpr, macro. 
Splicing and non-splicing character macros. Full 
suite of mappers, iterators, etc. Long integers (up 
to 611 digits) . Fast list sorting using user defined 
comparison predicates. Built-in prettyprinting and 
formatting facilities. Over 250 functions in all. 

e Flexible, ) Transparent (yet programmable) 
'--___ ~. handling of undefined function 
references allows large programs to reside partially 
on disk at run time. Optional automatic loading of 
initialization file . User control over all aspects of 
the system. Assembly language interlace. 

( Superbly documented ) Each aspect of the 
~ __ '---'-____ '-'_ Interpreter IS des-
cribed in detail. The 300+ page manual includes 
an exhaustive index and hundreds of illustrative 
examples. 

16-bit versions require DDS 2.x or CPt M-B6 and 90K 
~iiO'iiiiiiiiiiii~-""'1 RAM (more recommended) . 

" 

Z-BO version requires CP/M 
. . 2.x or 3.x and 4BK RAM 

. ,:.; .• • minimum. Wailz Lisp runs on 
:.: ','.' hundreds of different com-

" . . . , ... puter models and is available 
WALlI LlSP in all disk formats. - ....... -

~..e~ S169* 
1=::::=:::::=:"'::::::'-' 'Manual only: '30 (refund 

able with order) . Foreign orders: add '5 for surface mail. 
' 20 for airmail. COD add '3. Apple CP/M. hard sector. 
and 3" formats add 'IS. MClVisa accepted. 
I~) For further Inlormation or to order call ""="'" 

. 1-800-UP-4000 DEPT. 20 . 
In Oregon and outside USA call 1-503-684-3000 

~ e 15930 SW Colony PI.. 
Portland , OR 97224 

RO ODE 
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less before the syntax generator 
wastes further effort on them . For ex
ample, the attempt to understand the 
candidate sentence (furious green 
ideas sleep while others work) can be 
abandoned as soon as the syntactic 
analyzer has generated the noun 
phrase (furious green ideas) and the 
semantic analyzer has rejected it as 
meaningless. The argument for under
standing natural language by execut
ing syntax generators and semantic 
analyzers cooperatively as producers! 
consumers was a major component 
of Terry Winograd 's celebrated ph.D. 
thesis, Understanding Natural Language 
(London: Academic Press, 1972). 

Sever.al logic-programming lan
guages have the problem-solving 
facilities needed to run the eight
queens problem and the natural-lan
guage understanding problem in col
laborative, producerlconsumer mode. 
IC-Prolog, developed by Keith Clark 
and Frank McCabe at Imperial Col
lege, was the first of these languages. 
A more recent system, MU-Prolog, 
has been developed by Lee Naish at 
Melbourne University in Melbourne. 
Australia. IC-Prolog has also given rise 
to the more efficient programming
language executors Parlog, developed 
by Keith Clark and Steve Gregory at 
Imperial College, and Concurrent Pro
log. developed by Ehud Shapiro at 
the Weizmann Institute. These lan
guages are less powerful problem 
solvers than IC-Prolog but are more 
efficient for executing the kind of con
current processes needed for operat
ing-system applications. 

New computer architectures are be
ing developed specifically to exploit 
the possibility of parallel execution. 
The Japanese Fifth Generation Proj
ect. in particular, has as its main ob
jective the development of highly 
parallel computers that understand 
logic as their native language. The 
ALICE parallel-machine project. led 
by John Darlington at Imperial Col
lege, is pursuing similar objectives. 

EXECUTABLE SPECIFICATIONS 
ARE NOT ENOUGH 
The eight-queens and natural-lan
guage understanding problems iIIus-

trate some of the potential improve
ments we can obtain by using se
quential instead of parallel execution. 
We should not be misled, however, 
into concluding that we can always 
obtain efficient algorithms by clever 
and more parallel ways of executing 
program specifications. The sorting 
problem is a counterexample. A 
problem solver can execute the top
level specification 

x is a sorted version of sequence lj 

if x is a permutation of lj 

and x is ordered 

in many different ways. but there 
seems to be no general execution 
strategy that converts the specifica
tion into an efficient algorithm. This 
is not to say, however. that we can
not express appropriate sorting algo
rithms in conclusion-conditions form . 
Moreover, proving the correctness of 
such algorithms is much simpler than 
proving the correctness of conven
tional programs, because logic pro
grams and logic specifications are ex
pressed in the same formalism . 

Thus, we must be prepared to use 
logic to express efficient algorithms 
as well as program specifications. But 
even when it is necessary for a pro
grammer to express such algorithms, 
the benefits of more intelligent paral
lel execution can still be worthwhile. 

THE BRITISH NATIONALITY ACT 
So far we have concentrated on the 
different problem-solving strategies 
that are possible with backward rea
soning. But better problem-solVing 
strategies are of use only if we can ex
press knowledge in a form to which 
we can apply such strategies. Work 
at Imperial College on the formaliza
tion of the British Nationality Act of 
1981 illustrates some of the power 
and limitations of the conclusion
conditions form that is required for 
backward reasoning. 

The first subsection (I . I ) of the act 
states: " A person born in the United 
Kingdom after commencement (of 
the act) shall be a British citizen if at 
the time of birth his father or mother 
is (a) a British citizen or (b) settled in 
the United Kingdom. " The English is 



not as clear as it may seem. First of 
all. it doesn't tell us when the in
dividual becomes a citizen. Second. 
it doesn't tell us- what we discover 
later-that it matters whether you're 
a citizen by this rule or by another. 
For example. a chi ld born outside the 
United Kingdom after commence
ment of the act is a British citizen by 
descent if at the time of birth his father 
or mother is a British citizen otherwise 
than by descent. The conclusion is 

LOGIC PROGRAMMING 

not simply that you are a cit izen. but 
rather that you are a citizen by I . I .a 
or 2 .I.b or some other rule. 

After several approximations. we 
eventually discovered that the logic of 
this subsection of the law is this: 

x acquires British citizenship by 
(l.l.a) on date y 
if x is born in the U.K. 
and x is born on date y 
and y is after commencement 

and z is parent of x 
and z is a British citizen by w on 

date y. 

This may seem rather tediOUS. but it 
needs to be if we are to be absolute
ly clear what the law really means. 
Also. it is necessary to forma lize ex
plicitly assumptions that are normal
ly taken for granted. For example: 

x is a British citizen by w on date y 
(continued) 
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if x acquires British citizenship by 
won date z 

and z is on or before Id 
and x has not lost British citizen

ship between date z and 
date Id 

My colleagues at Imperial College 
under the direction of Marek Sergot 
have succeeded in translating a major 
portion of the act into a form execut
able by Prolog They were able to im
plement a small but sign ificant por
tion of the act with in the confines of 
a small microcomputer. Using Aug
mented Prolog they developed a sys
tem that could be used interactively 
to determine British citizenship in a 
large number of frequently occurring 
cases. It is remarkable that despite 
Prolog 's simple problem-solving 
strategy and except for a few loops 
removed manually by program-trans
formation techniques. the rules ex
tracted declaratively from the act 
behave reasonably efficiently as a 
logic program. 

Our interest in the British Nationali
ty Act. however. was not to develop 
a running system but to study the 
problems of knowledge representa
tion. The British Nationality Act in
cludes constructs that are difficult to 
translate into conclusion-conditions 
form. Consider. for example. the 
following statement: 

A person is a citizen 
if 
and his mother is a citi zen 
or would have been a citizen 
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Print~,..-s 25.4% 

SALES IN 1 983 

172 BY T E • AUGUST 1985 

LOGIC PROGRAMMING 

if she were male. 

What we need to handle such state
ments is an ability not on ly to express 
knowledge about the world but also 
to express know/edge about knowledge 
about the world. In this example we 
need to be able to refer to our knowl 
edge about the world. imagine an 
alternate set of beliefs. and derive 
consequences from those alternative 
beliefs. This ability is called meta/eve/ 
reasoning. 

We can also use metalevel reason
ing to analyze the meaning of sub
section (2) of the British Nationality 
Act: 'A newborn infant who. after 
commencement. is found abandoned 
in the United Kingdom shall. unless 
the contrary is shown. be deemed for 
the purposes of subsection (I J. (a) to 
have been born in the United King
dom after commencement and (b) to 
have been born to a parent who at 
the time of birth was a British citizen. 
or settled in the United Kingdom." 
Here. althollgh there are other com
plications. the really problematic 
phrase is "unless the contrary is 
shown:' The words "unless" and "con
trary" both involve negation. Ordinari
ly. two negations cancel one another 
out. This is not so in this case because 
the word "unless" has a metalevel 
connotation: ""unless P" means "if P 
cannot be proved." It refers implicitly 
to the current state of knowledge and 
can lead to conclusions that need to 
be withdrawn if new knowledge 
becomes available. 

No need for color monitor or graphics board. 
Make graphs on dot matrix printers. 

Easy to Usc. No Programming. 
CPIM 2.2.3.80. or 86. MS-DOS or PC-DOS. " 

Excellent Manual. Most disk [onnats. 
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Software D' Specify type of Printer. 
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Leverett . MA 01054 (l113) 773-8687 Visa. "tiC 

The metalevel reasoning associated 
with the word "un less" is called nega
tion bid failure and was first proposed 
by Carl Hewitt as a feature of the pro
gramming language Planner. Several 
researchers have investigated its rela
tionship with classica l logic within a 
logic-programming framework. Keith 
Clark. in particular. has shown. under 
certain fairly natural conditions. that 
negation by failure is compatible with 
classical negation. Negation by failure 
has a very simple (if sometimes incor
rect) implementation in Prolog. using 
its extralogical features 

Prolog also provides more general 
(extralogical) facilities for metalevel 
reasoning. Although these facilities 
are very powerful and very useful. 
they are not always consistent with 
classical logic. There is still a great 
deal of work necessary to incorporate 
correct and powerful metalevel rea
soning within practicallogic-program
ming systems. Such systems would go 
a long way toward meeting both the 
critics of logic programming and the 
crit ics of logic. 

THE NEED FOR BELIEF REVISION 
Many psychologists believe that 
human beings are not logical. Certain 
schools of artificial intelligence also 
argue that logic is inadequate for rep
resenting knowledge and belief They 
argue that logic is rigid and inflexible 
and that it requires human beings to 
be consistent and their knowledge to 
be complete. 

(continued) 
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In my opinion. the critics are mis
taken . The practical application of 
logic requires a framework within 
which new knowledge can be assimi
lated and beliefs can change. Such a 
framework for knowledge assimilation is 
completely compatible with logic and 
has many potential applications both 
inside and outside computing. 

LOGIC PROGRAMMING 

The maintenance of information in 
computer databases is perhaps the 
most obvious application. We can 
regard a relational database. for ex
ample. as a special case of a logic pro
gram. where all rules have conclu
sions without any conditions. We can 
treat the need to change information 
in a database as a special case of 

assimilating new information. More
over. analyzing the deductive relation
ship between the new information 
and the current state of the database 
can assist the process of knowledge 
assimilation. 

Suppose. for example. that we have 
a database storing relationships be
tween parents and their children. 

_____________________________ --, together with "integrity constraints" 
that include the statement that no one 
has more than one father. Suppose 
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the current state of the database con
tains a statement that Harry is father 
of John. Suppose an update adds new 
information that Fred is father of John. 
A conventional database system 
would reject the update. laying the 
blame for inconsistency with the 
record of the second father. Fred. A 
more logical analysis of the derivation 
of contradiction. however. would rec
ognize that it is just as likely that the 
record of the first father. Harry. is in
correct. Indeed. it is even possible 
that the blame lies with the integrity 
constraint. Some people might have 
more than one father-a natural father 
and a legal father. for example. Thus 
logic. far from forcing us to be rigid 
and unchanging in our beliefs. helps 
us to be more flexible and to identify 
different ways we can change our 
beliefs. 

Logic programming blurs the con
ventional distinction between data
bases and programs. It encourages in
cremental development of programs 
in a manner that is similar to database 
updates. Consider. for example. how 
we might extend our salesman's sim
ple expert system. We might update 
our rules to include additional ways 
of selling goods to potential 
customers. Bob. for example. who is 
a compulsive buyer. will buy anything 
that is cheap. We can add an extra 
rule to deal with cases like Bob's: 

x is sellable to y 
if x is cheap 
and y is a compulsive buyer. 

Assimilation of the extra rule changes 
the knowledge base by extending the 
class of problems that can be solved. 
On the other hand. the application of 

(col1tinued) 
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.. $95 
. .. $89 
.. $119 
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Micromodem liE (Apple) . .. . . . .... .. . .. $129 

Novation Smart Cot Plus . . ..... . $279 
Prometheus All Models . . .. Save 

Racal-Vadic All Models . Save 

US Robotics "mwo,d 1200 . . .. $195 

Prices reflect 3% to 5% cosh discount. Produd shipped in factory cartons with manufacturer's warranly. Please odd 59.00 per order for UPS ground shipp ing. Orders 10 Ibs. and 
under you pay lor ground service, receive air service at no extro charge. Ava ilable on orden 11-20 Ibs. 515 for oir service. Order! 21-30 Ibs. 520 for air service. Prices & 
availabili ty subject 10 change without notice. Send coshier's check or money order ... all other checks w ill delay shipping two weeks. 
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Enter Sweet-P600 . 

Epson HI·80 . 

SOFTWARE 
...... .. $48 

. .... . $79 
l eading Edge Word Processor (Basic ) . . . $59 
PFS: Proof . S55 
Flight Simulator (New Version) . .. $32 
Speed Reader II . . . $45 
Mind Prober . . .... . ... S29 
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Typing Tulor III . . . . . . . . . . . . . . . . . S30 
PFS: Graph . . S79 
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PFS: Reporl . . $ 71 
Copy II PC . . . S20 
Desk Organizer . . ... . S59 
Norton Utilities 3.0 . . S53 
Prakey 3.0 . . .. S75 
Sidekick . . _ .. . S30 
Sidekick (Unprotected Ver.) . _ .. $45 
Sideways . . . . . $35 
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Turbo Tool Kit . . . . $30 
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our original rule might result in incon
sistency. Suppose. for example. that 
we try to convince John that because 
he likes watching films and because 
a cinema is good for watching films. 
he ought to buy a cinema. We can in
terpret John's failure to be convinced 
as giving rise to the new knowledge 
that a cinema is not sellable to John. 
When assimilated into the knowledge 
base. this gives rise to inconsistency 
that should encourage us to recon
sider our rules and in this case might 
suggest that we modify the original 
rule by adding an extra condition: 

x is sellable to !1 
if x can be used for z 
and !1 has occupation z 
and !1 can afford x. 

The addition of the extra condition 
avoids the inconsistency while it 
preserves previously derived useful 
consequences of the original rule. 

You can also apply knowledge 
assimilation to star!1 understanding. Given 
our current understanding of a story 
so far. a new sentence gives rise to 
new knowledge to be assimilated. A 
sentence can be ambiguous. however. 
Different interpretations of the same 
sentence may differ with respect to 
their deductive relationships to the 
current knowledge base. An incorrect 
interpretation. in particular. may give 
rise to an inconsistency, which can 
turn our attention to other interpreta
tions of the input sentences. We might 
even be motivated to consider other. 
more logically relevant interpreta
tions. if the current interpretation 
bears no logical relationship to the 
current knowledge base. The Lin
guistics Department at University Col
lege in London is investigating a 
similar. deductively oriented theory of 
natural-language understanding 
based on Dierdre Wilson and Dan 
Sperber's Relevance Theory. 

We might even argue that the devel
opment of scientific theories can be 
regarded as an example of knowledge 
assimilation. New hypotheses and 
reports of observations need to be 
assimilated into the current state of 
the theory. Does the new hypothesis 
imply that previous hypotheses were 
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special cases? Is the report of an 
observation already implied by the 
existing theory? Or is it inconsistent? 
If it is inconsistent. does the fault lie 
with the theory or with the report? 
The philosopher of science Imre 
Lakatos has argued that. if the theory 
is immature and undeveloped, then it 
is more reasonable to suspect the 
theory than the report. If the theory 
is mature, then it is more reasonable 
to suspect the report. In either case, 
logic can help us to identify different 
ways of restoring consistency. 

Such a theory of knowledge assimi
lation and belief revision is necessary 
for the practical application of logic 
programming. Even Prolog provides 
crude but powerful primitives for ma
nipulating sentences and combining 
ordinary deduction with metalevel 
reasoning. These primitives can be 
and have been used for implementing 
simple but effective knowledge
assimilation systems. 

CONCWSION 
Logic programming combines the use 
of logic that is congenial to human 
thinking and logic that is sufficiently 
goal-oriented to be implemented by 
computer. It provides a general frame
work within which many widely differ
ing languages can be developed. It 
gives scope to the development of 
both declarative and procedural com
puter languages as well as to sequen
tial and parallel implementations. Pro
log is the first and most important 
logic-programming language, and it 
provides a tantalizing preview of th.e 
more powerful logic-programming 
languages of the future. _ 
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No matter what kind of business you're in, 
chances are you need to manage some type of doc
ument, whether electronic or on papec 

To that end, Xerox has developed a whole range 
of new products complete with software as well as 
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Say you're like most of the business world and 
you deal with letters, memos and reports. Team 
Xerox has a series of capabilities we call Document 
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Slash Programming Time in Half! 

With FirsTime'· 
• Fast program entry through single keystroke statement generators. 

• Fast editing through syntax oriented cursor movements. 

• Dramatically reduced debugging time through immediate syntax checking. 

• Fast development through unique programmer oriented features. 

• Automatic program formatter. 

FirsTime is a true syntax directed editor. 
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programs. 
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The Move at Same Level command moves the 
cursor up or down to the next statement at the 
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example, you can use it to locate the ELSE 
clause that corresponds to a given THEN clause 
or to traverse a program one procedure at a 
time. 

FirsTime is Unparalleled 
FirsTime is the most advanced syntax directed 
editor available. It makes programming faster, easier 
and more fun. 

TO ORDER CALL (201) 741-8188 
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Spruce Technology Corporation 
189 E. Bergen Place 
Red Bank, NJ 07701 
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Markt & Technik Software Verlag 
Munchen, W. Germany 
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DECLARATIVE 
LANGUAGES: 

AN OVERVIEW 
BY SUSAN EISENBACH AND CHRIS SADLER 

Why do we 'need another type 
of programming language? 

SOME PROGRAMMING languages 
are designed to get the optimum per
formance out of the systems they run 
on regardless of the amount of time 
it takes to produce the program 
Others are designed to enhance pro
grammer productivity, usually at the 
expense of effi cient use of machine 
time. Some are special-purpose lan
guages designed to be applicable 
only to a restricted range of problems; 
others attempt a jack-of-all-trades ap
proach by offering features that can 
be applied to a variety of problems 

Because of the expanding scope 
and complexity of problems tackled 
by computers, programming lan
guages tend to exhibit something akin 
to evolutionary behavior: Some be
come extinct. some adapt and sur
vive, and some new ones emerge. 
Underpinning this creation and adap
tation of programming languages 
have been refinements in our under
standing of problem solving and pro
gramming and changes in our con
ception of language and machine in
telligence. These theoreti ca l con
siderations have had the effect of 
founding families of languages. Thus, 

most languages can trace their par
entage back to one or more original 
ideas. (See the "Development of Func
tional Languages" text box on page 
182) This article is about one such 
family, known as the declarative lan
guages. Highly regarded in academic 
circles, declarative languages are 
problem-oriented but currently inef
ficient computationall y. The imminent 
fifth-generation hardware makes it 
look as though the declarative famil y 
may soon be entering its own era. 

HARDWARE PROBLEMS 
Virtuall y all currentl y available com
puters are architectura lly equiva lent 
to the first mach ines built in the 
1940s. One central processor is con
nected to a relat ively large passive 
memory by a bus that is one word 
wide. Eventually, after much tuning of 
the software and several hardware up
grades, most systems become proces
sor-bound: the central processing unit 
isn't fast enough to cope with the 
tasks it is supposed to perform. At 
th is stage a new compu ter is normal
ly obta ined, with the same basic ar
chitecture but faster components. 

Every breakthrough in hardware tech
no logy leads to improvements in 
speed, which rai se the expectations 
of users that can be met onl y by 
another technologica l breakthrough . 
Things have reached the stage where 
not many turns are left through this 
cyc le before we hit some natural bar
rier (e.g., the speed of light) that closes 
off the line of development. 

One way out of this cu l-de-sac lies 
in an examination of the justification 
behind the conventional machine 
architect}Jfe. The ratio between pro
cessor cost and memory cost used to 
be high since processors were expen
sive, requiring many boards of com
ponents. Today, this is no longer the 
case. Both processors and memory 
are made from the sa me technolo
gies-LSI (large-sca le integration) and 
VLSI (very large scale integration) . 

(continued) 

Susan EisenbacH is in tHe Department of 
Computing, Imperial Co llege, 180 Queen's 
Gate, London SW7 2BZ, England. CH ris 
Sadler is in tHe Department of MatHematics, 

. Statistics, and Computing, PolyteCH nic of 
NortH London, Holloway Rd .. London N 7, 
England. 

AUGUST 198 5 • BY T E 181 



Only the smallest microcomputer sys
tems don't have additional special- ' 
purpose processors to deal with stor
age, I/O (input/output) peripherals, 
floating-point operations, and so on. 
But there is still only a single central 
processing unit. For applications that 
require higher throughput. it makes 
sense to try to build machines out of 
networks of general-purpose pro
cessors, each Of which can take a 

OVERVIEW 

share of the processing load. 
Many current users who require 

substantial processing power have 
programs that contain large arrays of 
data. This is especially true in the 
areas of meteorology, oil exploration, 
and defense problems. Therefore, one 
kind of parallel machine consists of an 
array of processors that simultaneous
ly obey the same instructions. A high 
throughput can be achieved if the 

user's problem can be written to in
clude arrays whose elements all need 
the same operations performed on 
them. Another more flexible system 
consists of a pipeline of processors, 
each of which performs a portion of 
the calculation on each piece of data 
before passing its results on to the 
next processor down the line. Unfor
tunately, it is difficult to exploit this 

(continued) 

THE DEVELOPMENT 
OF FUNCTIONAL LANGUAGES 

FOUNDATIONAL 
STUDIES 
1924 Schonfinkel introduces combi

nations to remove the need for 
variables in logical formulae. 

1930 Curry develops the theory of 
pure combinatory logic. 

1932 Church introduces the lambda
calculus. 

1936 Kleene introduces recursion 
equations. 

I 937 Thring shows the eq uivalence of 
the lambda-calculus and Thring 
machines as formal models of 
computation. 

1969 Scott introduces the first 
mathematical model of the 
lambda-calculus for use in 
Scott-Strachey denotationa I 
semantics. 

FUNCTIONAL 
LANGUAGES 
1960 McCarthy presents LISP a lan

guage similar to the lambda
calculus .designed for use in 
symbolic computation. 

1966 Landin introduces ISWIM, an 
expression-based language in
cluding a purely functional sub
system. 

1968 Evans introduces PAL. an 
expression-based language in
corporating lambda-notation 
and designed for use in teach
ing programming linguistics 
Burstall and Popplestone in
troduce POP-2 . an imperative 
language that includes a func
tional subset based on the 
lambda-calculus. POP-2 is used 
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extensively by the British arti
ficial-intelligence community. 

1970 Reynolds creates the language 
GEDANKEN. which is based on 
the lambda-calculus and in
troduces the functional ap
proach to data structures. 

1974 Burstall and Darlington develop 
NPL, a first-order functional 
language that uses Kleene 
recursion equations and incor
porates relative set abstraction. 
It was used in their program
transformation work. 

1976 Thrner introduces SASL. a pure
ly functional language used ex
tensively in teaching. 

1977 Hankin and Sharp introduce 
CAJOLE, a purely functional 
language designed for use in 
the programming of data-flow 
systems. 
Backus gives the ACM Thring 
Award lecture and presents FP 
a functional language incor
porating powerful program
forming operators. 

1978 Burstall and coworkers intro
duce Hope. a strong poly
morphically typed fun ctional 
language with data-abstraction 
facilities. 
Milner and coworkers introduce 
ML. the language used to con
struct proofs in LCF. 

1980 Thrner introduces KRC a func
tional language with Zermelo
Fraenkel set .abstraction. 
Henderson presents LlSPKIT 
LISP. 

1984 Thrner introduces MIRANDA. 

MACHINES 
1965 Landin unveils the SECD 

machine, an abstract machine 
for describing the execution of 
functional languages. 

197 I Wadsworth introduces the no
tions of call by need and graph 
reduction using the lambda
calculus. 

1976 Henderson and Morris invent 
lazy evaluation. This was also 
independently invented by 
Friedman and Wise. 
Berkling introduces a string
reduction architecture for ex
ecuting lambda-calculus pro
grams. 

1979 Thrner shows how combinators 
can be used as the machine 
code of a graph-reduction ma
chine for executing functional 
programs. 
Keller and coworkers introduce 
AMPS, a loosely coupled multi
processor system for the execu
tion of flow-graph LISP. 

198 I LISP machines become com
mercially available. 
Darlington and coworkers pre
sent ALICE. a parallel graph
reduction machine. 
Mago introduces a string
reduction machine for the 
parallel execution of FP 
programs. 

1983 Hughes introduces super
combinators, a method of 
graph reduction that retains 
many of the advantages of 
combinators but operates at a 
higher level. 
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lock-step parallelism since not all 
problems are easily cast into a suit
able form . 

The next alternative is to use lan
guages that explicitly control the 
para llel execution of processes. This 
is ca lled concurrency. New languages 
such as Modula-2 and Ada have con
structs that let the programmer ini-

OVERVIEW 

tiate and coordinate mult iple concur
rent tasks. Typically, these tasks share 
a single processor, but parallel pro
cessors could be used, especially with 
a limited number of tasks. However, 
parallel processing becomes less 
practica l to program when the num
ber of simultaneous tasks reaches the 
thousands. 

Just as the procedural languages we 
use mirror conventional architecture 
(that is, they are sequentia l in nature). 
in order to take full advantage of 
parallel-processing systems, we need 
a type of language in which it is natu
ral to descri be complex problems in 
such a way that they can be automat
ically solved concurrentl y. One can 
then gain arbitrary increases in speed 
simply by adding more processors. 

' Lattlc'e~ ,Prod u.ets Are 
Your, B'est Investnient 

SOFTWARE PROBLEMS 
Much research has gone into improv
ing programmer productivity, espe
cially when it was found that the cost 
of employing teams of programmers 
began to outweigh the cost of pur
chaSing and maintaining the com
puters they were using. Two startling 
findings have made quite a difference 
in the way th ings have developed on 
the software front in the last decade. 
The first of these is the fact that. 
whatever programming language is 
used, any given programmer pro
duces roughly the same number of 
lines of code-wri tten, tested, de
bugged, and documented. (The aver
age output for a professional pro
grammer is around 1500 lines per 
year-although individual production 
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A second trend follows from an 
analysis of those elements within pro
grams that appear to be particularly 
prone to error and the elimination of 
them in new language definitions. This 
has the effect of limiting the control 
that can be exercised over the ma
chine at the programmer's whim. The 
first step in this direction occurred 
with the move from assembly lan
guages to the original high-level lan
guages. Instead of laying the enti re 
ava ilable memory open to the pro-

(col1til1ued) 
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gram mer to access and interpret in 
any way desired, these high-level lan
guages constrained the programmer 
to naming storage locations (variables) 
and to declaring the type of data that 
would be stored there. This step si
multaneously restricts the freedom of 
the programmer to maneuver around 
the data and imposes a layer of orga
nization (structure) on the data (and 
hence the program). 

The next element to come under 

OVERVIEW 

the scrutiny of the language designers 
was the COTO statement. wh ich 
seemed to crop up time and again in 
the more horrendous programming 
errors. The elimination of COTO state
ments gave rise to structured pro
gramming, in which programs are 
built up by means of a set of well
defined constructs designed to ensure 
a rational and predictable flow of con
trol. Another feature on the blacklist 
was global data, with its insidious side 

effects. A new style of programming 
was developed-modular program
ming, which restricts programmers to 
working on small. manageable sub
problems and passing all data ex
plicitly between modules. When a 
problem arises, the offending module 
can be identified and the effects of 
the error rapidly traced. 

Both structured and modular pro
gramming philosophies lend them

(continued) 

DECLARATIVE LANGUAGES 
GLOSSARY . 

ApPLICATIVE LANGUAGE: Synonym for 
"functional language." Often used 
loosely for any declarative languqge. 

COMBINATORICS: A system for reducing 
the operational notation of a functional 
language to a sequence of modifica- . 
tions to the input data structure. All 
combinators can be defined from two 
basic combi nators- S. which distri
butes a term throughout an expres
sion, and K, which cancels a term from 
an expression. 

DATA-FLOW ANALYSIS: The order of ex
ecution in a data-flow language is 
determined solely by dependencies 
between different data. Data-flow 
analysis is the analysis needed to 
determine those dependencies. For ex
ample, given 
I.X=A+B 
2. B = 2 + 2 
3. A = 3 + 4 
a data-flow analysis would find that "A 
+ B" in line I requires that lines 2 and 
3 be evaluated before line I. Since 
there are no data dependencies be
tween lines 2 and 3. they may be ex
ecuted in para llel. 

DECLARATIVE LANGUAGE: A general term 
for relational languages and functional 
languages, as opposed to imperative 
languages. Imperative langu ages 
specify procedures for solving prob
lems, while in declarative languages 
you specify what kind of solution you 
are seeking. For example, to find the 
cube of 7 in an imperative language, 
you might initialize CUBE to I. and 
then let CUBE equal CUBE times '7 
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(repeat 3 times) In a declarative lan
guage';, you ·would ·define ' what cube 
means and then ask what the cube of 
7 is. 

FU NCTIONAL LANGUAGE: A functional 
language consists of, reasonably 
enough, functions and arguments to 
those functions that uniquely identify 
the program ou tput. For example, 
p lus(4 ,5) returns 9 and on ly 9. Hope 
and FP are examples of functional 
languages. 

LAZY EVALUATION: If an expression is 
eva luated on ly when some other ex
pression needs its output. the mode of 
eva luation is ca lled " lazy: ' If expres
sions are evaluated as soon as pos
sible, without regard to whether any
thing else needs the results, the evalua
tion strategy is termed "eager." 

NEGATION BY FAILURE: An extra logica l 
feature of Pro log in wh ich failure of 
unification is treated as establishing the 
negation of a relation. For example, if 
Rona ld Reagan is not in our database 
and we asked who the President of the 
United States is, Prolog wou ld answer 
that there is no such person. 

REFERENTIAL TRANSPARENCY: A program 
is referentially transparent if it prohibits 
assigning different values to the same 
named variable during the same run . 
Functional languages achieve this by 
using only named constants whose 
va lues are passed as data at run time. 
Relational languages (q.v.) permit the 
use of variables but req uire the pro
gram to be, in effect. rerun for each dif
ferent va lue returned. 

RELATIONAL LANGUAGE: Relational lan
guages specify output in terms of 
some property and an argument. For 
example, if Tom has two brothers, Dick 
and Harry, a relational language will 
respond to the query "Who is brother 
(Tom)?" with either Dick or Harry. 
Notice that. unlike functiona l lan
guages, relational languages do not re
quire a unique output for each pred
icate/a rgument pair. Prolog is the best
known relational language. 

SIDE EFFECTS: Statements that modify 
what was previously in a computer 
rather than simply adding more to 
what is already there are said to have 
side effects. For example. "X=X+ 1" 
produces side effects. In particular. a 
statement such as " IF X=2 THEN Y =0 
ELSE Y = I" will evaluate d ifferently at 
different stages in a program's execu
tion. Side effects make parallel process
ing difficult. 

TRANSFORMATION: The systematic de
velopment of efficient programs from 
high-level specifications by meaning
preserving program manipulations. 

UNIFICATION: The general ization of pat
tern matching that is the Prolog equiv
alent of instantiation in logic. For ex
ample, to find the smallest even 
number larger than 7 that is a perfect 
square, Prolog would search its "data
base" of numbers, trying to satisfy the 
necessary relations between the de
sired number and 2, 7, and an unspeci
fied integer that is its square root. On 
coming to 16, the necessary set of rela
tions would be "unified:' 
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selves to an improved correspon
dence between the specification of a 
problem (a concise but exhaustive 
statement of what the program will be 
expected to do under all circum
stances) and the program's final 
realization (the code running on a 
given hardware configuration). Never
theless, this correspondence is usual
ly not rigorous in the sense that no 
one tends to take the trouble to go 
through the program actually proving 
that each module does its job correct
ly and then passes its results to the 
right receiving modules in the correct 
form, even though painstaking math
ematical techniques generally ex ist to 
do this. 

The second startling finding to 
come out of the research into pro
grammer productivity is that. in the 
average commercial programming en
vironment. as much as 50 percent of 
a programmer's effort goes into pro-
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gram maintenance, that is, updating 
the program's performance to meet 
circumstances not envisaged when 
the program was originally specified 
or hunting for deep-seated bugs. 
Since deep-seated bugs are simply 
places where thE= program, as written, 
diverges from its original specifica
tion, a major improvement in effi
ciency can be gained from improving 
the precision of program specifica
tions so that the program can be tied 
more tightly to its specification If no 
specification was produced initiall y, 
the maintenance programmer must 
try to deduce what was intended by 
examining code that is known to be 
incorrect. 

Making a specification more precise 
means searching for ways to make 
unambiguous statements about what 
the program should achieve. Because 
the most unambiguous language is 
that of mathematics, the trend has 

Inquiry 176 

been toward more mathematical and 
provable methods of description. By 
the same token , tying program code 
to specifications implies not on ly a 
trend toward still higher level lan
guages but also toward the use of 
mathematical methods of proof ap
plied to actual fragments of code. This 
serves to demonstrate both tha t the 
code will have a predictable outcome 
under all circumstances, rather than 
those circumstances selected experi
mentally during testing, and that the 
outcomes match those ca lled for in 
the specification. 

One noteworthy barrier that pre
vents the programmer from using rea
sonably straightforward mathematics 
for exploring possible solutions to a 
problem or for testing existing code 
is the familiar assignment operation. 
Programmers use the word variable to 
refer to a named storage location that 
can be modified by means of assign
ment statements. Therefore, in order 
to know what such a variable stands 
for, it is necessary to know the precise 
pOint in the program's execution at 
which the inquiry is being made-and 
each variable has a computational 
history that charts its changing va lues 
throughout the program's execution. 
By contrast. a declarative-language 
term has a definite value. If that va lue 
has not yet been computed, it is sim
ply unknown-it is not some other 
va lue. This property is known as ref
erential transparency . 

In order to make a piece of code 
amenable to mathematical analysis, it 
is necessary to free terms from the 
burden of their computationa l histo
ries-which means restricting the ex
tent to which programmers may as
sign values to a term. Languages with 
referential transparency are known as 
declarative languages becau se, 
without assignments, programmers 
can declare only what effects should 
produce what outcomes rather than 
prescribe the manner and especially 
the sequence in which processing 
should occur (these languages are 
called imperative). Consequently, 
apart from stabil izing variables so that 
finite mathematical techniques can be 

(continued) 
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appl ied to code fragments. referential 
transparency serves to remove the 
fl ow mechanisms (specifically. se
quencing and loops) from explicit 
mention in the code. This in turn 
allows for the possibility of parallel 
processing; since any function in a 
program can be executed whenever 
all its inputs exist. rather than when 
the programmer decides that the pro
cessor is avai lable for this purpose. 
there is no reason why a program can
not be spread over a collection of pro
cessors so that each function can get 
its own processor or share one with 
a small subset of the whole program 

Referential transparency has other 
implications for the declarative lan
guages. Since the unknown terms in 
any expression are simply uneval
uated function ca ll s that become 
known as the function code is exe
cuted, one effect is to blur the dis
tinction between functions (code) and 
terms (data) This leads to the idea of 
nigner-order functions, which are im
plemented in most declarative lan
guages. These functions are capable 
of accepting as arguments, and also 
of returning, other first- and higher
order functions so that the program
mer can structure and manipulate 
functions and data with equal facility. 

Static data structures such as arrays 
necessarily have computational histo
ries. They must therefore be replaced 
in declarative languages by dynamic 
data structures where memory for an 
item is allocated on ly when that item 
comes into existence. Some impera
tive languages such as Pascal and C 
implement these structures rather 
primitively by means of pointers that re
quire the programmer to reference 
memory locations explicit ly. In de
clarative languages, dynamic struc
tures are treated in more abstract 
terms (for example, as lists). Lists serve 
to bring code and data together even 
more closely since they incorporate 
impliCit operations (or functions) for 
including components in the structure 
(constructors) and for extracting com
ponents from the structure (selectors). 
What follows is a brief description of 
a representative sample of declarative 
languages, showing some of the dif-

ferences in approach, mathematical 
paradigms, and syntax . 

PURE LISP 
LISP stands for " list processing." It is 
by far the oldest of the declarative lan
guages, having been designed by 
John McCarthy at the Massachusetts 
Institute of Technology in 1960. Nu
merous imperative features are incor
porated into different versions of the 
language so that most LISP programs 
are not actually declarative, but a 
large enough subset (Pure LI SP) al
lows declarative programming to be 
done. (Peter Henderson of Stirling 
University in Scotland has a system 
ca lled Lispkit. which is fully declara
tive.) LISP has more different dialects 
than any other declarative language. 
Since it is the most mature of the de
clarative languages, a large range of 
software tools and custom-designed 
hardware is available. MIT's MacLiSP 
will be used in our programming 
example. 

Data structures in a LI SP program 
are constructed from atoms; an atom 
is either a numeral or a literal string. 
Although some LISPs have other data 
structures, the only standard data 
structure is the list. Lists need not con
tain homogeneous elements because 
LISP is an untyped language. Types 
are actually determined at run time. 
For example, 

( A 1 (ABC 12 3) ) 

is a list containing three elements. Ac
cess methods built into the language 
include selector functions (car and 
cdr), constructor functions (list and 
cons), and a predicate (null) to test for 
an empty list. 

Not only is a LI SP data structure a 
list. but programs are lists as well. 
Therefore, a list can be executed and 
will return a va lue. or it can be used 
as an argument for another program. 
Higher-order functions are imple
mented through a device called the 
lambda expression, which enables a 
LISP programmer to define and ma
nipulate functions as data objects The 
basic unit of a LISP program is the ex
pression (compared to the statement 
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vanced statistical graphics software 
available for PC's. And the complete 
system is just $695. 

To order STATGRAPHICS, or 
for more information, contact your 
local dealer or call 800-592-0050 (in 
Maryland, 301-984-5123). Or write 
STSC, Inc., 2115 E. Jefferson St., 
Rockville, MD 20852. Major credit 
cards accepted. 

Inquiry 3 [0 Problem-solving at the speed of thought. 

S..e.c STATGRAPH[CS op~rates on [8M PC's and compatibles under DOS, Version 2.0 or later. A minimum of 384K RAM, a graphics adapter and compatible monitor and two 
II ~ double·slded disk drlves.or a hard disk are reqUired. An 8087 math coprocessor and 512K RAM are recommended. ' 

A Com,1 Company STATGRAPHICS IS a registered trademark of Statistical Graphics Corporation. PLUS * WARE is a trademark of STSC Inc. LOTUS is a reg istered trademark of Lot s 
Development Corporation . . u 



OVERVIEW 

THE ORIGINS 
OF LOGIC PROGRAMMING 

Logic programming owes its origins 
to the development of logic in 

general and to advances in mathe
matical logic in particular. 

In the early 19 50s, computationally 
incl ined logicians began to investigate 
techn iques for automating the proofs 
of mathematical theorems. They re
duced the problem to the subprob
lems of expressing the axioms of 
mathematics in symbolic logic and of 
mechanizing the process of logical 
deduction. 

1Wo developments in mechanical 
theorem proving took place in the 
mid-1960s that are significant for the 
development of logic programming. 
Alan Robinson developed the resolu
tion rule of inference, and Donald 
Loveland developed the model-elimi
nation proof procedure. These two 
theorem-proving methods, expressed 
in completely different notations, ap
peared for many years to be entirely 
unrelated. In 1970-1971 Donald 
Kuehner and I showed that model 
elimination and a form of resolution 
(ca lled linear resolution) could be viewed 
as variants of one another. We devel
oped a synthesis of the two methods, 
which we ca lled Slrresolution. Inde
pendently, at about the same time, 
Donald Loveland and Raymond Reiter 
developed similar theorem-proving 
methods. 

In 1972 , after a period of co llabora
tion between Alain Colmerauer in 
Marseille and me in Edinburgh, Col
merauer, with Phillippe Roussel. de
signed and implemented Prolog as a 
development of SL-resolution. By the 
summer of 1972 in Marseille a sig
nificant French-language question
answering system had already been im
plemented in Prolog Collaboration 
between Edinburgh and Marseille con
tinued with the support of research 
grants until about 1975 . 

A number of research developments 
outside mechanical theorem proving 

192 BY T E • AUGUST [985 

BY ROBERT KOWALSKI 

Prolog attempts to 

solve subproblems in 
the order in which 
they are written. 

invo lved the exploration of related 
ideas. The most important of these was 
the work of Cordell Green, Carl Hewitt. 
and Pat Hayes. 

In the late 1960s, Corde ll Green at 
Stanford showed how to formulate pro
grams in symbolic logic and simulate 
their execution with resolution theo
rem proving methods. This work was 
frustrated by the redundancy and in
efficiency inherent in the resolution 
theorem provers of that t ime. 

Partly inspired by Cordell Green's 
prob lems, Carl Hewitt at MIT devel
oped a procedural theorem-proving 
language, Planner. The new language 
had a great influence on the field of 
artificial intelligence and was inter
preted as advocating a procedural 
rather than a declarative approach to 
knowledge representation . It was also 
associated with an advocacy of do
main-specific problem-solving meth
ods in contrast to the uniform, general
purpose problem-solving methods of 
resolution . 

Pat Hayes in Edinburgh attempted to 
reconcile Corde ll Green's advocacy of 
logic with Carl Hewitt's advocacy of 
procedural knowledge representation. 
Hayes argued in qu ite general terms 
that computation is controlled deduc
tion and that control itself should be 
expressed in formal logic. 

In addition to these developments. 
Colmerauer was influenced by his 
prev ious work in formal language 
theory and natural-language process
ing. During his work on French-English 

mechanical translation at the Univer
sity of Montreal in the late 1960s, he 
developed a form of grammar, the 0-
system, which foreshadowed the treat
ment of grammars in Prolog. 

THE FALLIBLE GREEK 
In his influential Ph.D. thesis on natural
language understanding, Terry Wino
grad advocated the use of Carl Hewitt's 
Planner. He illustrated programming in 
Planner with his example of the Fall
ible Greek. We can use the same ex
ample to illustrate programming in Pro
log Suppose we make the following as
sumptions, in the follOWing order: 

Turing is human FG I 
Socrates is human FG2 
Socrates is Greek FG 3 
x is fallible if x is human FG4 

Suppose we have to solve the prob
lem of finding a fal lible Greek and sup
pose the subproblems are written in 
the fo llowing order: 

y is fallible and y is Greek? 0 I 

Prolog (like Planner) attempts to solve 
subproblems in the order in which they 
are written. In this case it matches the 
first SUbproblem to the conclusion of 
the rule FG4 and replaces the subprob
lem by the condition of FG4, obtain
ing the new subproblems 

Y is human and y is Greek? 02 

Again, working on the first subprob
lem, Prolog tries the first statement 
whose conclusion matches (like Plan
ner). In this case it matches the sub
problem to the conclusion of FG I . 
There are no conditions in FG I , so it 
'solves the subproblem without intro
ducing any new ones, leaving the re
maining subproblem with y ~ Turing : 

Turing is Greek? 03 



But this subproblem is unsolvable 
because it matches the conclusion of 
no statement. Therefore. Prolog (like 
Planner) backtracks to the last state 
where it could have tried to solve a 
subproblem differently. In this case it 
backtracks to the state 02. where it 
tries to use the next statement. FG2. 
whose conclusion matches the sub
problem .. Like FGI before it. FG2 has 
no conditions. leaving the remaining 
subproblem. this time with the sub
stitution y = Socrates: 

Socrates is Greek? 04 

Prolog now solves the single remain
ing subproblem in the only possible 
way by matching it with the conclusion 
of FG3 . Since FG3 has no conditions. 
there are no new subproblems. Since 
there are no old subproblems either. 
Prolog (like Planner) is finished. having 
successfully so lved the original prob
lem. Moreover. the substitution 

y = Socrates 

can be readily extracted from the 
"proof." 

Notice that a more intelligent prob
lem so lver. having reached state 02 . 
might recognize that the database con
tains more ways of finding humans 
than it contains ways of finding Greeks. 
It would make sense. therefore. to 
tackle the subproblem that can be 
so lved in fewer ways first: 

Y is human and y is Greek? 02' 

The second subprob lem can be 
solved in only one way. using FG 3. 
which leaves the subproblem 

Socrates is human? 0 3' 

But this can be solved only by using 
FG2. wh ich completes the solution of 
the original problem without any 
search. 

Such intelligent selection of subprob
lems is a feature of most database
query optim izers. It is necessary for 
more intelligent problem solv ing. but 
it involves overheads that may be pro
hibitive for routine program execution. 

OVERVIEW 

in most imperati ve languages). and 
every LISP construct computes a 
value. Recursion is the only control 
mechanism. 

As an example of a LISP program. 
the function shown in listing 1 will 
ca lculate the length of a list. 1. This 
program works on a list in which each 
element can be of any type. In English 
it says: Length is a function that takes 
a list as its only argument. If the list 
is empty. the number 0 is returned; 
otherwise (represented by the t). the 
length of the list is one more than the 
length of the list without the first 
element. 

PROLOG 
Prolog stands for "programming in 
logic." (See the "Origins of Logic Pro
gramming" tex t box at left.) Since 
1972. several implementations (Mar
sei lles. Edinburgh. Imperial College. 
and Waterloo. among others) have ap
peared. each with a different syntax. 
Preprocessors written in Prolog are 
available to make programs more 
readable. In this article. the syntax used 
is Imperial College's micro-PROLDG 
with the Simple preprocessor. 

Unlike other languages in which pro
grams are formed out of collections 
of functions. a Prolog program con
sists of a sequence of relations (asser
tions) and rules about a subject. 
These form a database of information 
that can be queried or added to. Ex
amples of assertions are 

is-functional( Hope) 
is-Iogic( Prolog) 

An example of a rule is 

x is-declarative if (either x is
functional or x is-logic) 

Notice the rule has a va riabl e. x. Pro
log var iables have scope only in the 
statement where they are defined. 
The left-hand side of a rule is termed 
a goal and the right-hand side the sub
goals. To reach a goal. the subgoals 
must be reached. When the subgoals 
cannot be reached. Prolog backtracks 
and searches for another statement 
that matches an earlier subgoa l. Thi s 
type of logic is called Horn clause 
logic. 

Listing 1: An example of a LISP 
program. 

( defun length (I) 
( cond ( ( null I) 0 ) 

( t (add1 ( length ( cdr I) ) ) ) 

Listing 2: An example of a Prolog 
program . 

() has-length 0 
(xiX) has-length z if 

X has-length y and SUM (y 1 z) 

A Prolog query can be used either 
to di scover a fact or to check whether 
it is true. a feature called invertibilit!1 . 
For example. from the relation 
TI M ES((x y z)) 

all (x: TIMES( 4 3 x )) 

can be used for multiplication. while 

all (x: TIMES( 4 x 12)) 

can be used for division . Note that 
Prolog acts as though arithmetical 
operations were database queries. 

Prolog supports the list structure. 
Finally. to enable programs to be writ
ten in small . self-contained. testable 
chunks. Prolog has modules with im
port and export lists containing 
names of relations. 

As an example of a Prolog program. 
the relations shown in listing 2 wi ll 
ca lculate recursivel y the length of a 
list in which each element can be of 
any type. 

The LISP program uses the condi
tional cond to distinguish between 
alternative forms of the list (i .e .. an 
empty list or a nonempty list). In this 
example. rather than referring to the 
list symbolically by name. the two 
cases are represented explicitly by the 
patterns ( ) (the empty list) and (ele
ment I sublist). Instead of using a con
ditional. the program is expected to 
make the appropriate selection by 
matching the actual list against the 
possible patterns. In general. con
structor and selector functions (in this 
case. ( ) and I ) are used to form a set 

(continued) 
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The affordable PC20 hard disk system is one of the most IBM 
compatible setups around--you'll be able to boot directly from the 
quiet, 3-1/2 in. drive. This highly reliable and rugged drive uses 
plated media. Our free software lets you get the most out of your hard 
disk--ldir organizes directories with a visual shell that speeds 
operation and frees you from the intricacies of DOS commands. And 
our exclusive 5-1/4 in. controller fits into a short slot--perfect for 
computers like the Tandy 1000, Panasonic Sr . Partner, and IBM 
Portable PC. PC20 comes complete with a low power drive, 
controller, bezels, cables and illustrated instruction manual. 
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Assembling your dream machine? Start with a high resolution 
(.31mm dot pitch--28% finer than IBM's) RGB monitor at a price 
hundreds less than Princeton's. A black matrix picture tube (large 14 
in. diagonal) provides for brilliant colors and reduces screen glare. 
HR31 200 plugs into an IBM color/ graphics adapter (640 x 200) 
card. And you'll pay no extra for our tilt and swivel base. 
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OVERVIEW 

FP stands for 
functional programming 
and was designed by 
John Backus of IBM 

and described in his 
Turing Award 
lecture in 1977. 

of patterns that distinguish between 
different cases pertinent to a par
ticular problem. In English it says: The 
empty list has a length of zero. and 
the list that starts with the element x 
followed by the list X has the length 
Z if the list X has the length y and z 
= y + I. 

FP 
FP stands for " functional program
ming." The language was designed by 
John Backus of IBM and described in 
his Thring Award lecture in 1977. At 
first glance. FP shows the influence of 
APL in its syntax (APL without any 
variables). 

Backus's cla im is that programmers 
tend to manipulate data rather than 
functions, starting with input data and 
putting this through a series of func
tions until the required output data is 
reached. In the FP style of program
ming. primitive functions are com
bined in such a way as to produce a 
final function, the program. This is 
then applied to the input data to pro
duce the output-hence, no variables 
are required 

FP programs map single objects 
onto each other; a single object is 
either an atom (integers or finite 
strings of uppercase letters) or a se
quence of atoms. FP's atoms and se
quences are comparable to LISP's 
atoms and lists. Primitive functions 
provided by FP include arithmetic and 
sequence operations, a set of predi-

. cates, and APLs iota operator for pro
ducing the first n integers. 



OVERVIEW 

The following are ways of combin
ing functions (the combining forms): 

1. Composition- written as f o g. Given 
two functions called f and g, fog is 
the function obtained by first apply
ing 9 to the argument of the function 
and taking the result of this function 
as the argument of f 
2. Construction- written as [f l ' f2' . . , 
fJ Creating a sequence of n 
elements whose ith element is ob
tained by applying fj to the input. 
3. Conditional-written as p -+ f;g. If the 
predicate p is true, apply f to the argu
ment if p is false, apply g. 
4. Apply to all-written as af Create a 
sequence of the same length as the 
input sequence by applying f to each 
element of the input data. 
5. Insert- written as If Apply f to the 
sequence formed by the first element 
of the input data followed by If 
appl ied to the rest of the input 
sequence This function is illustrated 
in the sample program, where f=+. 
A + is inserted after the first element 
and between all subsequent entries. 

The FP style of programming is not 
explicitly recursive like the other de
clarative languages because recursion 
is implicit within the combining forms. 

As an example of an FP program, 
the following returns the length of a 
list: 

def length = 1+ 0 aT . 

This program works on a sequence in 
which each element can be of any 
type. Notice the absence of variables. 
In English it says: Treat each element 
of the sequence as a I and add them 
up. 

HOPE 
Hope (named after Hope Park Square, 
home of the University of Edinburgh's 
Department of Computer Science) 
was designed by Dave MacQueen of 
Bell Labs and Rod Burstall and Don 
Sannella of the University of Edin
burgh. It is one of several recursion
equation languages, in which each func
tion is represented by a set of equa
tions that together will provide a 
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IT60 Streamer $895 
The Stack $999 

Don't suffer the loss of losing data, BT60 Streamer uses a half-height 
streaming cartridge tape unit that runs on a 5-114 in, controller card. 
Menu-driven software makes it easy of use. Copies up to 60 Megs on 
one tape at an amazing 5 Megs per minute! Recommended for 
systems with at least 130 watt power supplies. The Stack includes our 
PC20 internal hard disk system and the BT/SPIO tape backup 
system. BT/SPIO plugs into the floppy controller card--no extra slot 
needed--and is accessed like a floppy. It uses spools of tape ($12.95 
each or 6 for $59.95) that hold up to 10 Megs each. Software provided 
allows you to back up the PC20. 
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Looking for an exceptional value on a high resolution monochrome 
TTL monitor? Our models offer super crisp text and graphics 
capabilities (720 x 348 resolution) and plug into an IBM 
monochrome (or compatible graphics) adapter card , Both the HR 
134 and HR 39 have 12 in. diagonal screens, IBM-matched color 
styling and include a tilt and swivel base. 
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Our AT enhancement kit is the best way to turn your Basic AT into an 
enhanced version--and then some! By adding the Basic Time 
AT4X4Plus with 512K of memory to your system, you'll have 640K 
of contiguous memory with 128K above 1 Megabyte (double split 
memory addressing) for use with VDISK. AT4X4Plus comes 
standard with a serial and parallel port. Up to 4 Megabytes of 
memory, three more serial ports and a game port are optional. The 44 
Meg (as opposed to a 20 Meg) hard disk is a high-speed voice-coil
driven model with a 30 ms. average access time. 
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Simply, the best deal on a PC multifunction board--bar none. Basic 
Time's six function board,the BT6Plus, includes memory sockets for 
adding 64K to 384K, parallel printer port, asynchronous (RS-232C) 
serial communications port, battery-powered clock/calendar and 
electronic disk emulation & print spooling software. Optional game 
port. Comes complete with an easy-to-understand installation 
instructions/user's manual. 
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OVERVIEW 

resul t for the whole range of function 
arguments. A program is simply a 
hierarchy of these functions. together 
with a single invocation of the highest
level function. 

Hope lets the programmer define 
specific or polymorphic data types that 
are checked by the compiler. Poly
morphic types allow for the creation 
of functions that can be applied to 
more than one type of data (for in
stance. a routine that can sort 
numbers. characters. strings. or 
records). The data types num . 
(positive integer). truval (Boolean). 
char. list. and set are predefined and 
can be used to build up more sophis
ticated data structures by means of 
type variables and data statements. 

Constructor functions. defined when 
the data structure is defined. are 
associated with each structure in the 
normal way. but selection is done by 
pattern matching (as in Prolog) . In the 
programming example in listing 3. 
items are selected from a list by rep
resenting the list as the pattern 
First:: RestOf List. where First is an item 
and :: is the constructor that joins the 
item to RestOfList. which is another 
list. 

To solve a problem using Hope. the 
programmer designs data structures 
that match the problem. produces 
higher-order functions (like FP's com
bining forms) to traverse these data 
structures. and then invokes the 
higher-order functions with arguments 
that represent instances for which 
specifi c results are requi red. 

Finally. Hope has a modular struc
ture. Th us. a programmer can imple
ment an abstract data type (e.g .. a 
queue) with a type declaration and a 
collection of functions to operate on 
that type. The implementation of 
these functions and the representa
tion of the type itself can be hidden 

Listing 3: An example of a Hope 
program. 

dec length : list( alpha) -+ num 
--- length( nil ) <= 0 
--- length( First :: RestOfList) < = 
1 + length( RestOfList ); 



OVERVIEW 

from the user. who relies solely on the 
specified properties of the abstract 
type. 

Listing 3. an example of a Hope pro
gram. computes the length of a list. 
This program works on a list whose 
elements are all of the same unspeci
fied type. In English it says: Length is 
a function that takes a list of type 
(alpha) and returns a number. If the 
list is empty. the number returned is 
0; otherwise. the length of the list is 
one more than the length of the list 
without the first element. 

CONCWSION 
The key to the solution of some of our 
hardware and software problems 
seems to lie in incorporating referen
tial transparency of variables into the 
design of declarative programming 
languages. This course of action ap
pears to improve the coupling be
tween compilable source code and 
the abstractions of a specification lan
guage. to make the code amenable to 
direct mathematical verification. to 
open up a way to perform true paral
lel processing. to bring code and data 
conceptually closer together. and to 
permit the implementation of poly
morphic abstract data types. _ 
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An affordable, productive solution to your non-standard keyboard. 
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is. as easy as 'it 'a.:.. 
Now, it's easy to have the IBM AT that you want by 
building y<?ur own from ADTEK's SERIES 2s6AT'" com
patible, board-level kit. Choose from a complete kit 
(chassis, motherboard. cables, disk controller. keyboard 
and enhancement boards) and add your own moni
tor and disk drives. Or buy just the parts you need for 
your project. Either way. all series 286AT products are 
hardware and software AT compatible. 

But you won't be on your own. The ADTEK SERIES 
286AT comes with illustrated. step by step instructions 
that even a beginner can follow. (Some basic knowl
edge of electronics will be helpful.) With just a few 
simple household tools you can put your new compu
ter together in a Saturday afternoon. And you'll feel 
confident about your SERIES .286AT' because every 
ADTEK product is protected by a full. one year factory 
warranty. 

And amazingly 

IBM IS a registered trademark of Internatronal BUSiness Machines Corporati on and SERIES 286AT IS a registered trademark of ADTEK Corporation 
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PROGRAM 
TRANSFORMATION 

BY JOHN DARLINGTON 

A program--development methodology explained 

IS PROGRAMMING a craft 
or a science? Most profes
sional (and amateur) pro
grammers would like to 
cla im that what they do is 
scientific. but compared 
with the standards attained 
in other. more mature engi
neering disciplines such as 
aeronautical or civil engi
neering, programming has 
a long way to go. If one 
were asked to build a 
bridge, I doubt that it would 
be acceptable to con
struct an initial version, 
try it out. and, when it 
fell down, correct the 
mistakes made in the 
design, and then re
peat the process until 
the bridge stayed up. This 
is, however, the paradigm 
that most practicing pro
grammers follow as they 
debug their programs 
toward a working state. At 
present. programming suf
fers from a lack of notations 
for building models or ini-

ILLUSTRATED BY MACIEK ALBRECHT 

tial specifications of sys
tems and of any criteria for 
judging ,the correctness of 
solutions to such specifica
tions. 

As the cost of hardware 
decreases, the proportion 
of the cost of any total sys
tem that is attributable to 
software becomes larger. If 
it is difficult enough to 
develop complex software 
in the first place, the prob
lems get even worse if one 
wishes to maintain or en
hance an existing complex 
software system. 

Advances have been 
(continued) 
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made toward solving this 
problem. The invention of 
the first high-level lan
guages, such as FORTRAN , 
represented a significant 
advance over the use of 
machine code and im
proved programmer pro
ductivity tenfold. It is a pity 
that not many other quan
tum leaps have been made 
on the software side. 
Modern high-level lan
guages do not differ rad i
cally from FORTRAN. Struc
tured programming, the 
white hope of the sixties 
and seventies, has demon
strably failed to provide the 
final solution. 

All these developments, 
from new languages to 
fancy editors and other util
ities, seem to be of a kind 
that. although they will un
doubtedly increase pro
grammers' output (often 
not always of correct code). 
are incapable of enabling 
programming to make the 
transition from an inexact 
to an exact science. Our 
goal should be the preci
sion of mathematics. No 
one feels the need to 
debug a mathematical 
theorem or relies on laws 
that are probably correct 

TRANSFORMATION 

A REFERENTIALLY 
OPAQUE PASCAL 

PROGRAM 

The following program fragment illustrates how the 
behavior o f a Pasca l program can be history-

sensitive. 

var switch:boolean; 
begin 

end; 

switch: = false; 

function f(n integer) : integer ; 
begin 
switch : = true ; 
f: =2 *n 
end ; 

function g(n:integer):integer; 
begin 
if switch then g: = 3*n else g: = 4*n 
end; 

writeln(g(2) + 1(1)) ; 
writeln(I(1) + g(2)) ; 

The presence of the global variable switch makes the 
meaning of 9 dependent on the history of the computa
tion performed prior to its evaluation. Therefore, g(2) + 
f(1) evaluates to 10, but 1(1) + g(2) evaluates to 8. Thus, 
com mutat ivity, one of the simplest manipulation laws 
(namely, X + Y = Y + Xl does not apply to Pascal programs. 
I Editor's note: This is a standard computer science usage of tlie term 
referential opacity. It shou ld not be confused witli tJie mathematical 
notion of the same name. I 

meaning of its components. 
Thus 3 + 2 has value 5 and 
2 + I has value 3. Knowing 
these, we can derive the 
meaning of the whole ex
pression, 15 . 

A consequence of this 
property is that there is a 
simple substitutive equality 
relation between expres
sions in any referentially 
transparent system. Expres
sions that have the same 
meaning can be freely sub-
stituted for one another in 
any context without chang
ing the meaning of the 
whole. Thus, since 3 + 2 
and 4 + I have the same 
meaning (5). 4 + I can be 
substituted for 3 + 2 in 
(3 + 2) • (2 + I) , giving 
(4 + I) * (2 + I). It is the 
possession of this property 
that makes mathematics an 
exact deductive science. 

Laws can be developed 
that allow the formal (syn
tactic) manipulation of ex
pressions and are guaran
teed to preserve the mean
ing of the expressions be
ing manipulated. The dis
tributi ve law of arithmetic. 
(x + y) • z = (x, z) + 
(y • z). is an example of 
such a law. Using this, we 
can convert (4 + I) * (2 + I) 

apart from a few residual bugs. Programs are superficial
ly similar to mathematical notations, so why can't we share 
their degree of certainty? 

The proponents of declarative languages claim that it 
is possible to make programming an exact mathematica l 
science with all the accompanying economic benefits but 
that a necessary condition for this to happen is abandon
ment of the conventional languages and the adoption of 
declarative ones. 

to 4 • (2 + I) + I * (2 + I) and kMw that the meaning 
is not changed. Referential opacity means that a system's 
behavior may be time-dependent: i.e .. the meaning of a 
fragmen t may depend on the history of what happened 
prior to the evaluation of that fragment. No simple, 
meaning-preserving, deductive rules can be developed for 
that system. 

There is a fundamental distinction between the declara
tive languages and conventional (or even unconventional) 
procedural ones such as Pascal or LISP. Declarati ve lan
guages are referentially transparent. while procedural ones 
are not. Referential transparency is a property of language 
systems. A system is referentiall y transparent if the mean
ing of a whole can be derived solely from the meaning 
of its parts. All mathematical notions are referentially trans
parent. Thus the meaning (value) of a mathematical ex
pression such as (3 + 2) * (2 + I) can be derived from the 
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Conventiona l programming languages are not referen
tially transparent. The presence of assignment statements 
and variables that are shared between procedures means 
that the meaning of any conventional program is poten
tially time-dependent and there is no simple substitution 
property. See the text box titled "A Referentially Opaque 
Pascal Program" above. 

Declarative languages are, by definition, referentially 
transparent. The meaning of any fragment of a declarative 
language program depends only on the meaning of its 
components and not at all on the history of any computa-

(continued) 
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tion performed prior to the 
evaluation of that fragment. 
From this simple distinction 
many benefits flow. 

Listing I: An inefficient Hope program for calculating 
the average of a list of numbers. 

we will see later. if one 
really puts one's mind to it. 
one can write such wonder
fully inefficient programs 
that it is straining the mean
ing somewhat to call them 
executable! But that is the 
whole point. By maximizing 
the clarity and obviousness 
of the initial version. one is 

The absence of any time
dependent behavior im
plies that declarative pro
grams are easier to write 
and understand . Many 
burdens concerned with 
organizing or comprehend-

dec average ,sum,caunt:list(num) -> num; 
--- average(l) <= sum(l) div caunt(I) ; IA) 

(B) 

Ie) 
ID) 
IE) 

--- sum(nil) <= 0; 
--- sum(n: :1) <= n + sum(I); 
--- caunt(ni l) <= 0; 
--- caunt(n:: I) <= 1 + caunt(I) ; 

ing the sequencing of 
events are removed from the programmer. Declarative 
languages are therefore intrinsically more powerful 
descriptive notations. 

The absence of time-dependent behavior also means 
that subexpressions can be evaluated in any order and 
therefore in parallel. leading to a whole range of new. 
highly parallel machines designed specifically for 
declarati ve languages. 

From the software-development viewpoint. the critical 
advantage referential transparency brings to the declara
tive languages is the ease with which formal manipula
tion systems can be developed for declarative programs. 

The existence of such manipulation systems makes the 
process of program development by program transforma
tion feasible in the declarative languages. The ideas behind 
program transformation stem from a diagnosis that many 
of the difficulties met in developing programs arise from 
trying to sat isfy two often conflicting goals simultaneously. 
A program must be correct; that is. it must meet its speci
ficat ion and be free of bugs. A program must also be effi
cient: It must compute the required results in a reason
able time and make minimal use of resources. The first 
goal is best met by making a program as clear and ob
vious as possible. Meeting the second often involves 
sacrificing clarity for the sake of an intricate. but efficient. 
evaluation strategy. Given this diagnosis of the disease. 
the cure prescribed by transformation is fairly obvious. 
It is to develop your program in two separate stages. con
centrating on satisfying one goal at each stage. Thus. you 
first write an initial version or speci fication of your pro
gram. concentrating on making it as clear and obviously 
correct as possible. Only when you are satisfied that you 
have a correct and complete initial version do you turn 
your attention to satisfying the requirement of efficient 
execution. This is achieved by successively manipulating 
or transforming the program into more and more efficient 
versions. It is crucial that the manipulations performed 
do not change the meaning of the program . Thus. to be 
successful. transformation depends on the ex istence of 
a set of manipulation rules capable of improving perfor
mance but guaranteed to preserve the meaning of a pro
gram. It is the availability of such manipulation rules that 
makes transformation feasible in declarative languages 
and very difficult in procedural ones. 

Note that the initial specification is itself a program. As 
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making it much more likely 
to be correct. It does. how

ever, mean that the transformations have to be pretty 
powerful and capable of achieving improvements in per
formance way beyond that achievable by conventional op
timizing compilers. Characteristically. one is looking for 
improvements in the order of the program's efficiency. For 
example. we want to transform algorithms that compute 
in exponential time to linear or logarithmic ones. As we 
will see below. such improvements are possible. 

The design of optimizing compilers for conventional lan
guages. such as FORTRAN or Pascal. has developed to 
a fine art. Some of the optimizations these compilers per
form. such as strength reduction or code lifting. can be 
expressed as source-to-source manipulations and are 
therefore strictly program transformations. However. the 
sort of transformations we are seeking can be charac
terized as ones that can cause changes of nature. not just 
changes of degree. Only in rare. pathological cases are 
optimizing compilers capable of producing as output a 
program recognizably different from their input. We need 
to be able to do this routinely. . 

The second consequence of having specifications that 
are executable as programs is that they can be exercised 
and tested against the informal requirements or modified 
to meet changing requirements. Thus. a process of rapid 
prototyping is possible. 

A SIMPLE TRANSFORMATION 
Let us now look at a transformation. The example I have 
chosen to start wi th is fairly trivial and will not require large 
improvements in efficiency. Nevertheless, it will serve to 
introduce the transformations used and illustrate that sim
ple manipulations can produce significantly altered 
programs. 

Say we have been asked to find the average of a list of 
numbers. The textbook definition of average is the sum 
of all the numbers divided by how many of them there 
are. If we take this as the basis for our obviously correct 
initial program. in Hope we get something of the form 
shown in listing I . 

This program is clearly correct. but on a sequential 
machine involves the slight inefficiency that the list is 
traversed twice. Any self-respecting Pascal programmer 
would collect both the sum and the count on one pass 
over the list. 

(continued) 
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Let us derive such a program in Hope by systematic ma
nipulation of the original one. We will present the transfor
mations in an informal manner. Each step will take a set 
of equations, i.e., a program, and produce new equations. 
Informally. we hope that it will be obvious that all the new 
equations are consequences of the existing equations and 
thus cannot change the meaning of the program as a 
whole. Formally, all our transformations will use rules from 
the unfold/fold transformation system (see the text box 
below) . 

The first step in our transformation is to introduce a 
definition for a new function, avo 

dec av:list(num) -> num x num; 
--- av(l) <= (sum(I), count(I)); (I) 

For correctness, the only thing we have to concern our
selves with is that introdUCing this new definition cannot 
change the meaning of our program. As av is not men
tioned at all in the previous equations, this is clearly true. 
Why we introduced this particular definition is another 

THE UNFOLD/FOLD 
TRANSFORMATION 

SYSTEM 

T he unfold/fold system consists of si x rules that allow 
new equations to be introduced that are conse

quences of existing equations. 

I . Definition. Introduce a new recursion equation whose 
left-hand expression is not an instance of the left-hand ex
pression of any previous equation . 
2. Instantiation. Introduce a substitution instance of an 
existing equation. 
3. Unfolding. If E<= E' and F<= F' are equations and 
there is some occurrence in F' of an instance of E. replace 
it by the corresponding instance of E' obtaining F". then 
add the equation F<= F". 
4. Folding. If E<= E' and F<= F' are equations and there 
is some occurrence in F' of an instance of E'. replace it 
by the corresponding instance of E obtaining F", then add 
the equation F<= F" . 
5. Abstraction. We may introduce a where clause by deriv
ing from a previous equation E<= E' a new equation : 

E<= E' [u1/F1, .. . ,un/Fn) 
where (u1, .. . ,un) = = (F1, . .. ,Fn) 

(E[E1/E2) means E with all occurrences o f subexpressions 
E2 replaced by E1 .) 
6. Laws. We 'may transform an equation by using on its 
right-hand expression any laws we have about the 
primitives (associativity, commutativity. etc.) obtaining a 
new equation. 
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question. The situation is analogous to the use of con
structions in geometry. Introducing the right construction 
assists proofs to be carried out and can never enable any
thing false to be proved. Where the idea for the right con
struction comes from in the first place is more mysterious. 

The formal reading of an equation such as --- av(l) < = 
(sum(I), count(I)); is that the expression on the left-hand 
side, av(I) , is equal to the expression on the right-hand 
side, (sum(I) , count(I)) , for all values of I. If the equation 
is true for all I it is true for some particular instance of 
I. Thus we can instantiate this equation by setting I to nil. 
getting the equation 

--- av(nil) < = (sum(nil), count(nil)); (2) 

Statement (2) is obViously a consequence of statement 
(I) and so cannot alter meaning. But statements (B) and 
(D) in listing I give values for sum(nil) and count(nil) , allow
ing us to deduce 

--- av(nil) < = (0, 0); (3) 

which, as well as being true about av, begins to look like 
part of a program for avo 

Returning to statement (I) and this time instantiating I 
to x::1 we get 

--- av(x::I) <= (sum(x::I), count(x::I)); 

Statements (C) and (E) allow us to deduce 

--- av(x:: I) <= (x+sum(I) , 1 +count(l)); 

(4) 

(5) 

But we can rearrange this using the Hope where construct 
to 

--- av(x::I) < = (x + u, 1 + v) 
where (u ,v) == (sum(I) , count(I)) ; (6) 

Now we see that (sum(I), count(I)) appears as the right
hand side. But this is the right-hand side of (A). What's 
more, it is equal to the left-hand side of (A), av(I) . Because 
of referential transparency, the < = can be read as = . 
Thus, we can replace (sum(I), count(I)) by av(I) , getting 

--- av(x: :I) <= (x+u, 1 +v) 
where (u , v) = = av(I); (7) 

Statements (3) and (7) now constitute an efficient program 
for av but do not at the moment help us with average. 
Returning to (A), we get 

--- average(l) < = u div v 
where(u,v) (sum(I) , count(I)); 

and thus 

- - - average(l) < = u div v 
where (u , v) = = av(I); 

Collecting the useful equations together, we get a new pro
gram for average (see listing 2) . 

This final program, we would claim, is not so obviously 
correct as our initial version but is more efficient in that 
only one pass is performed over the list. The crucial point 
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is that there is no need to conduct a separate proof to 
show that the final program is equivalent to the initial one. 
It is correct by construction. Neither do we have to con
duct proofs to show the intermediate steps are legitimate 
The correct application of the rules can be checked syn
tactically (and therefore mechanically) . 

The above example illustrated the transformation tech
niques but only achieved a moderate increase in perfor
mance. To give credence to our claim that transformation 
can achieve substantial performance increases. let us 
quickly look at a classic transformation. the conversion 
of the exponential definition of the Fibonacci function to 
a linear version. i.e .. converting a definition that takes 2" 
steps to compute fib(n) to one that takes n steps (see listing 
3) . Here the improvement in performance is much greater. 
but the similarity between this and the previous transfor
mation is appealing Our pulling the correct definitions 
out of a hat may be sl ightly off-putting. but their origin 
is not quite as mysterious as it seems. They can be sys
tematically derived by investigating the pattern of com
putation of the specification program and identifying 
repeated. and therefore unnecessary. computations. 

PRACTICALITY AND USEFULNESS 
OF TRANSFORMATION 
If we are proposing. as we are. that transformation can 
place software development and programming onto a new 
plateau of scientific rigor. we must evaluate its potential 
very severely. To be ultimately useful. any transformation 
methodology must satisfy three criteria. First. it must be 
correct. that is. meaning-preserving. Second. it must be 
adequate or complete. so that all desired program devel
opments can be achieved using the methodology. Finally. 
it must be expressive enough that. not only can all devel
opments be expressed. but they can be expressed in an 
intelligible and communicable manner. Let us see how 
functional languages and the unfold/fold methodology be
ing proposed here meet these criteria . 

CORRECTNESS 
It is. of course. crucial that any system used for transfor
mation preserve meaning. This property has been shown 
to hold for the unfold/fold system. There is one thing to 
watch out for in doing transformations, however. It is pos
sible. using the unfold/fold system. to produce a program 
that will fail to terminate, using input va lues for which the 
original specification program will terminate. Happily. 
there are simple guidelines that ensure that the system 
can be used without fear of introducing nontermination. 
See the text box "Correctness and Completeness of the 
Unfold/Fold System" on page 210. 

COMPLETENESS 
The other question that needs to be asked of any transfor
mation system is: How adequate or complete is it? Can 
any transformation that you would like to achieve be ex
pressed using only rules from the system? The answer for 

Listing 2: A more effiCient Hope program for calculating 
numerical averages. generated by transformation of listing 1. 

dec average:list(num) -> num; 
dec av:list(num) -> num x num; 

--- average(l) <= u div v 
where (u, v) = = av(I); 

--- av(nil) <= (0 , 0) ; 
--- av(x:: I) <= (x + u, 1 + u) 

where (u , v) = = av(I) ; 

Listing 3: A transformation of an exponential-time 
Fibonacci function program to a linear-time program. 

Initial Program 

dec fib:num -> num; 

--- fib(O) <= 1; 
--- fib(1) <= 1; 
--- fib(succ(succ(n)))<= fib(n + 1) + fib(n) ; 

Transformation 

dec g:num -> num x num; 
--- g(n) <= (fib(n + 1), fib(n)) ; Definition 
--- g(O) <= (fib(1) , fib(O)) ; Instantiation 

<= (1 , 1); Unfold 
--- g(succ(n)) <= (fib(n + 2) , fib(n + 1)); Instantiation 

<= (fib(n + 1) + fib(n), fib(n + 1)); Unfold 
<= (u+v, u) 

where (u, v) = = (fib(n + 1), fib(n)) ; 
Abstract 

<= (u+v, u) 
where (u , v) = = g(n) Fold 

--- fib(succ(succ(n))) 
<= u+v 

where (u, v) = = (fib(n + 1), fib(n)); 
Abstract 

<= u+ v 
where (u,v) = = g(n); Fold 

Final Program 

dec fib :num -> num; 
dec g:num -> num x num 

--- fib(O) <= 1; 
--- fib(1) <= 1; 
--- fib(succ(succ(n))) <= u + v 

where (u ,v) = = g(n); 
--- g(o) <= (1, 1); 
--- g(succ(n)) <= (u + v, u) 

where (u, v) = = g(n); 

the unfoldlfold system is theoretically no but practically 
yes. There are some pathological examples of pairs of 
(functional) programs that are demonstrably equivalent 

(continued) 
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but which cannot be trans
formed one to the other 
without stepping outside 
the strict confines of the 
system. A simple example 
of this is contained in the 
" Correctness and Com
pleteness" text box. How-

Listing 4a : A recursive definition of factorial in Hope. 
a program more by proper
ties it must satisfy rather 
than by a computational 
recipe, however inefficient. 
for its evaluation. Such 
specifications can also be 
converted to efficient pro
grams, but we should per
haps talk more of program 
synthesis rather than pro
gram transformation . The 
crucial point is that both 
specification and program 
are still expressed using the 
same notation. There is no 
discontinuity between 
forms of expression that 
are specifications and 

dec faet :num -> num; 

- -- fact(O) <= 1; 
--- faet(suee(n)) <= (n + 1) • faet(n); 

ever. much work based on 
the unfold/fold system has 
demonstrated its practicali
ty and wide range of appli
cability. 

Listing 4b: A linear definition of factorial in Hope. 

dec faet :num -> num; 
dec faetit:num x num -> num ; 

The repertoire of the --- faet(n) <= factit(n , 1) ; 
- - - faetit(O , ace) <= ace; types of transformational 

operations that can be ex - -- faetit(suee(n), ace) < = faetit(n , (n + 1) • ace) ; 

pressed by utilizing the 
unfold/fold system is quite 
impressive. It includes the following: 

Loop COMBINATIONS: The essence of the average exam
ple is that there are two computationally independent 
loops that needed to be combined for efficiency. Many 
transformations are instances of this type of transforma
tion . 
RECURSION REMOVAL: Using transformation it is possible 
to convert fully recursive definitions such as listing 4a to 
linear forms such as listing 4b. The important point about 
the latter definition is that it can be executed without using 
a run-time stack and can be simply converted to a pro
gram using only a while loop in a language such as Pascal. 
The early work on transformation viewed the functional 
program as an initial specification and aimed at a program 
in an imperative language as the fina l output. With the 
development of efficient implementations for functional 
languages and the imminent arrival of specially designed 
parallel machines, this aspect of the transformation work 
has tended to become less important. 
ABSTRACT DATA lYPES: One of the more impressive appli
cations of the basic transformation methodology has been 
the work on the systematic derivation of implementations 
for abstract data types. In order to support abstract data 
types such as trees or priority queues in an imperative 
language such as Pascal. one has to write a lot of code 
providing implementations for the access functions of the 
abstract type in terms of the primitives of the concrete 
types provided in the language. This often results in an 
inefficient final program that is cumbersome and difficult 
to maintain or move to other implementation bases. Work 
based on functional languages and transformation has 
shown how efficient implementations can be automatically 
synthesized from a specification of the abstract and con
crete types and a single mapping function formalizing how 
the concrete type is to be used to represent the abstract 
one. 
PROGRAM SYNTHESIS: As we shall see below, in a functional 
language we are able to write specifications that define 

208 BY T E • AUGUST 1985 

forms of expression that are programs. 

TRANSFORMATION FOR PARALLEL EVALUATION: Early work 
on transformation concentrated on producing programs 
that would run efficrently on conventional sequential 
machines. For a parallel machine, different program forms 
are needed for efficient execution. Happily. exactly the 
same transformation methodology enables us to produce 
these forms as enables us to produce efficient sequen
tial ones. 

Among the significant transformational developments 
studied by transformation workers are sorting algorithms, 
compilers, parsing algorithms, text formatters, editors, 
operating systems, 'and numerical algorithm libraries. Par
ticular academic interest has been shown in analyzing the 
relationships between different algorithms for a particular 
task, such as sorting, by systematically synthesizing all the 
algorithms in the class from a common very high level 
specification . Studies of algorithms for sorting, parsing, 
and searching have exposed pleasing symmetries and rela
tionships between algorithms previously considered un
related. 

It would be misleading to give the impression that work 
has reached the stage whereby any program development. 
however large or complex , can be easily expressed using 
transformation, and even more misleading to imply that 
the whole process is about to be mechanized and pro
grammers are about to become redundant. What we 
would claim is that transformation offers the possibility 
that programming can progress from an art to a science 
and that even this possibility is precluded if one continues 
with the conventional languages. Furthermore, sufficient 
progress is being made on extending the practicality of 
transformation techniques, particularly in the area of par
tial mechanization, that we can feel optimistic about the 
prospects of achieving a mechanical realization of pro
gram optimization and proof in the future. 

(w lltinuedj 



A NEW SOLUTION from MicroComputer Accessories, Inc. 

THE CASE OF 
THE DISAPPEARING CABLES 

Here's a puzzle for you, Watson! Look at 
this new MicroManager! 

Hoimes, you've solved the Case of the 
Disappearing Cables! 

Can't say I see anything out of the ordi
nary, Holmes. 

5 Y 5 T E M Elementary, my dear Watson. But the 
MicroManager has solved an even deeper 

Think, Watson, not about what you see, but rather what you 
don't see. 
But, Holmes, everything seems perfectly in order. 
Precisely! When did you ever see a printer station that was perfectly 
in order, Watson? 
Zounds, HoLmes! Some rascal has stolen the cables! 
So itseems, Watson, but observe carefully-there's more to this than 
meets the eye. The cables have been cleverly concealed right under 
our very noses! Notice how each cable disappears through a knock
out hole and enters a channel in the rear of the device. Remove these 
vertical panels and-voila!-we discover the cables passing from 
level to level through secret compartments. 

mystery-where to put the printer! See how this Basic Floor 
Unit is actually composed of individual sections~'modules;' 
Americans call them. Consider the possibilities, Watson-single 
modules used as desktop printer or monitor stands, for keyboard 
storage, or what-have-you. Combined, they can form any sort of 
work station we need! The base has locking casters for instant 
mobility. There's even an optional paper refolding attachment! 
Cunning, isn't it? 
By Jove, Holmes, this new MicroManager is the most diabolically 
clever device we've ever encountered! 
Indeed, Watson. Thank 
Heaven its creators are 
on our side! 

MicroComputer ~ 
FlccessDrles, Inc. ~~~~ 
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EXPRESSIBILITY 
The final parameter govern
ing transformation's ulti
mate usefulness is: How ex
pressive can we be using 
transformation? There is no 
point having a wonderfully 
formal system if any signifi
cant transformational de
velopment needs pages 
and pages of intricate 
mathematics to express. 
This is not the level at which 
any programmer. even of 
the next generation. would 
feel happy. Furthermore. it 
is not the level at which pro
fessional mathematicians 
work. The success of math
ematics lies in the fact that 
it is able to combine a 
rigorous formal base with 
the development of power
ful high-level concepts and 
methods of discovering and 
communicating mathemat
ical proofs. We must do the 
same for transformational 
programming. 

The concept of ex
pressibility and intelligibili
ty is intimately tied up with 
the prospects for mechani
zation. which we see as the 
ultimate payoff for program 
transformation. Do not be 
alarmed. We are not pre
dicting the demise of the 
programmer or promising 
fulJy automatic program
ming systems. Rather. we 
are intimating that some 
time in the not-too-distant 
future the power and ac-

TRANSFORMATION 

CORRECTNESS 
AND COMPLETENESS 

OF THE 
UNFOLD/FoLD SYSTEM 

N ontermination can be introduced. Consider the very 
simple Hope program 

dec f:num -> num; 
--- I(n) <= 3; 

If we fold this with itself we get 

--- f(n) <= f(n); 

which is undoubtedly true about f but not a very useful 
method of computing values for f! 

Generally. there is a danger of producing a nonterminat
ing program from one that terminates if the transforma
tion used contains more fold steps than unfold steps. Thus. 
to be safe we need to keep a count of the different steps 
used during a transformation. Alternatively. we can check 
that the final program still terminates. This is not possible 
to do for the general case. but practically it is often very 
simple. 

Some transformations are not possible. Consider the 
functions 11 and f2: 

dec f1:num -> num' 
--- 11(0) <= 0; 
--- f1(succ(n)) <= 1 + f1(n); 

dec 12: num -> num; 
--- 12(n) <= n; 

f1 and f2 are obViously equivalent and f2 can be trans
formed to 11. but 11 cannot be transformed to f2 . which 
is the direction we would like to go. The problem is that 
f2 has no recursion at all on the right-hand side and so 
cannot be produced using a fold step. To derive 12. we 
would have to guess its definition and then prove 
equivalence. Happily. realistically sized programs never 
have this problem. 

lem as a problem in arti
ficial intelligence and at
tempting to construct a 
fully automatic system that 
accepts a high-level specifi
cation as input and. without 
further user intervention . 
produces an efficient pro
gram. Many people. myself 
included. have had much 
fun constructing such sys
tems. Much has been 
learned about the prob-
lems of search and the 
power of heuristics. but 
such systems will only 
become remotely prac
ticable when solutions are 
found to many fundamental 
problems in art i ficial 
intelligence 

At the other end of the 
scale. it is relatively simple 
to construct transformation 
checkers. Such systems rely 
totally on the user to select 
what transformat ion to 
apply next. but they do 
relieve users of many 
clerical burdens and ensure 
that the transformations are 
correctly applied. The prob
lem is that. for any 
moderate-size transforma-
tional development. the 
number of steps needed. if 
all the steps are at the level 
of the fundamental rules of 
the system. becomes inor
dinate and difficult to 
comprehend. 

curacy that computers have brought to bear on produc
tivity in other disciplines may be applied to programming 
itself. We exaggerate slightly. Computers. through the 
medium of. for example. compilers. editors. debuggers. 
and program-analysis routines. materially assist the pro
gramming process at the present. However. the core in
tellectual activity of programming. the design of the pro
gram or algorithm. is not mechanically assisted at all. 
'Transformation attacks exactly this central activity and. be
ing forma l and syntactically expressed. is suitable for 
mechanization. 

The most promising 
medium-term prospect lies 
in the development of so

called metalanguage systems. These represent the mid
dle way. The intelligence to guide transformational 
developments is still expected to come from users. but 
they are given structured high-level ways of conveying their 
intentions to a system that is responsible for seeing that 
these are correctly carried out. The basic idea of such 
systems is that a separate language. the metalanguage. 
is used to describe transformations that are to be per
formed on programs written in the object language. Thus. 
if the metalanguage is a full language possessing function
definition capability. transformations can be expressed in 
a structured way with the lowest-level operators of the Several different approaches to mechanization are be

ing explored. The high road consists of viewing the prob-
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TRANSFORMATION 

metalanguage corresponding to the guaranteed meaning
preserving operations and the higher-leveL more mean
ingful operations being constructed out of these. 

identified, corresponding to transformation operations 
such as combine loops, remove recursion, and implement 
one data type in another. Each tactic involves a limited 
search to try to express the requested transformation in 
terms of the lower-level primitives. Each tactic either suc
ceeds, returning the altered program, or fails, indicating 
either that the requested transformation is impossible or 
that the tactic failed to find it. There is no wayan incor
rect program can be produced. 

In our work at Imperial College, we have developed a 
system for transforming Hope programs that also uses 
Hope as the metalanguage. Thus, the six rules of the 
unfold/fold system become Hope (metalanguage) func
tions that operate on Hope (object) programs represented 
as Hope data structures. Out of these primitive operations, 
more powerful transformation operators can be built using 
the normal function-definition capability. The trick is to 
ensure that these defined operators inherit the correct
ness-preserving nature of the basic operations. In Hope, 
this is C\chieved using the module and typing mechanisms. 
The Hope data type used to represent Hope object pro
grams, together with the basic operators, are formed into 
a module from which only the correctness-preserving 
operators are exported. These operators are the only way 
programs can be altered. Thus, the system designer or 
user is free to define any new operation in terms of the 
ones provided, secure in the knowledge that there is no 
way he or she can conspire to produce an incorrect 
program. 

Thus, a transformation plan emerges as a structured 
Hope metalanguage program that is understandable, com
municable, and machine-checkable. The Hope metalan
guage program in a real sense provides a formal and 
precise notation in which to express the design of a pro
gram. This, we feel. has important consequences not only" 
for initial program development. but also for program 
modification and maintenance. 

If, after a program has been successfully developed, the 
specification from which it was derived is retained along 
with the metalanguage program, then any subsequent 
modifications or enhancements can be performed on the 
specification. Because of the nature of specifications, this 

A range of meaningful second-level operations can be (con tinued) 

LOOK AT THIS POWERFUL PACKAGE: 
.640 KB RAM 
• 20 Megabyte Hard Disk 
• 360 KB Floppy Disk 
• Intel 8087 Numeric Co-Processor for the 

fastest number crunching 
• Keyboard and High-Resolution Monitor 

(Monochrome 640 x 400 Pixels) 
• MS-DOS Operating System & GW Basic 
AVAILABLE OPTIONS: 
• Xenix 3.0 Operating System 
• Key Tronic Keyboard 

MTI's Special Edition 
of the AT&T PC Model 6300. 

Buy, lease or rent at low prices. 
The AT&T PC 6300 is operationally compatible with PC-DOS and 
Concurrent CP/M-86. Its powerful 8086 I6-bit processor and its 
16-bit data bus give the AT&T 6300 twice the throughput of most 
other personal computers. 
And now MTI has configured a "Special Edition" of the 6300 to 
give you the most powerful computing package for your money. 
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benefit of an AT&T warranty on its hardware and software. 
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computer and data communications equipment, applications ex
pertise and service you need, At great prices. Call MTI and save. 
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Digital Equipment Corp., Intel, Texas Instruments, AT&T, ADDS, Qume, HP* 
Dataproducts, Diablo, Epson, Lear Siegler, Esprit, Wyse, Link, C.Itoh, PCI 
Racal-Vadic, MICOM, Ven·Tel,. Develcon, Cohtrol Data, Emulex, U.S.Design 

New York: New Jersey: California Ohio: 
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should result in fewer errors being introduced than is nor
mally the case when complex executable code is modified 
The old metalanguage program can then be applied to 
the new specification. It is to be hoped that. as the meta
language program encapsulates the higher-level ideas 
behind the design of the program, it will still be applicable 
to the modified specification. If it is, then no further work 
has to be done. If not. the worst that can happen is that 
the system fails to produce an acceptably efficient pro
gram from the specification. This is an indication that the 
modifications made are substantial enough to require a 
rethink on our design ideas, and these can be expressed 
as modifications to the metalanguage program necessary 
to achieve a successful transformation. 

SPECIFICATION TECHNIQUES 
The essence of a specification is to say what is to be com
puted, not how it is to be computed. The area of specifica
tion techniques deserves an article to itself. Here, I will 
confine myself to giving a few simple examples to illustrate 
the directions in which the work is leading. 

In a functional language. the forms that one can write 
are restricted to facilitate the construction of efficient in
terpreters. One route to languages of greater expressive 
power for use in specification is to remove some of these 
restrictions. For example, what we can write on the left
hand sides of equations in Hope is severely limited. If we 
remove some of these restrictions, we can write equations 
that define functions impliCitly rather than explicitly. 

For example, given that integer multiplication is defined 
as the Hope function mult. one could simply define the 
division function , div, thus: 

mult(div(n, m), m) = n 

Such a specification can be transformed to a directly ex
ecutable version using the standard manipulation rules. 
It is interesting to note that such specifications can also 
be executed but require more sophisticated, and less ef
ficient. interpretation regimes than are currently used for 
functional languages. 

Another line of development for specification is spe
cialized, often tabular, specification languages for specific 
domains. One route to such languages is to regard them 
as syntactic extensions to an underlying functional lan
guage and use transformation techniques to convert them 
to effic~ently executable programs. 

OTHER LANGUAGES, OTHER TOOLS 
Transformation is a general technique and has been ap
plied to many styles of language other than the functional 
ones. Transformation techniques and systems based on 
conventional procedural languages have been extensive
ly studied. It will come as no surprise to the reader to learn 
that we have doubts about the ultimate success of these 
enterprises. 

In contrast. transformation techniques have been very 
(continued) 



DATAEASETM 
The Corporate Database Standard. 

DATAEASE 
# 1 with Corporate users. 

Thousands of businesses, both 
large and small, use DATAEASE 
to solve their needs. Because 
DATAEASE, with Its Ideal combi
nation of power and ease-of-use, 
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to decision making - all without 
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The Ultimate Cable Assembly 

Inside and Out 
You've never seen a cable that looks or works quite like this. The 
result of extensive research into functional design, the DATA SPEC 
cable assembly not only visually enhances your computer equip
ment, but provides superior quality with the following features : 
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successfully applied to the other main class of declarative 
languages, the logic programming ones. The unfold /fold 
methodology can be directly translated into logic pro
gramming terms and all the same derivations performed 
on logic programs as can be performed on functional 
ones. Furthermore, one can use the full descriptive capa
bility of unrestricted first-order predicate calculus for a 
specification language and transform these specifications 
into efficient Horn clause logic programs. 

The mathematical well-founded ness of the declarative 
languages allows the construction of other useful tools 
besides transformation systems. For example, one can 
analyze functional and logic programs to assess their ef
ficiency, check their consistency, and also derive conse
quences from programs. For example, we may be able to 
infer that the result of a computation can never be greater 
than some bound. 

Our vision for a programming environment of the future 
is one founded on machine-assisted transformation as the 
main program-development activity, but supported by a 
collection of intelligent programming tools that offer 
material assistance to the programmer because they 
understand the developing program at a level much 
deeper than the textual level at wh ich most present-day 
program-support tools operate. 

FUTURE PROSPECTS 
'Transformation is a promise for the future, not a present
day practical reality. However, the current problems and 
costs associated with the development and maintenance 
of large-scale, complex software systems seems to point 
to a need for some radical solution that is not accessible 
via present-day languages and methodologies. 

The next few years promise to be fascinating ones for 
workers in declarative languages. The coming together of 
parallel machines, mature declarative languages. and 
transformation-based programming environments means 
that all the mutually supporting components are in place 
for a ,searching appraisal of the ultimate practicality of this 
approach. Much needs to be done to deliver on all the 
promises, but we are confident that the well-foundedness 
of the approach will ultimately prevail. _ 
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ASYST high-resolution graphics now include error 
bars, labels, axes, grids, and multiple colors. 

New color graphics enhance comparison of 
experimental data with filtered data. 

ASYST axonometric plots simplify analysis of 
complicated 3-dimensional surfaces. 

Contour plotting adds an alternative approach to 
meaningful 3-D representation. 

ASYST adds new muscle. 
More hardware s~pport, more analysis' 

capabilities for the IBM PC. 
ASYSr Scientific Software turns your 
IBM PC, XT, ,. AT, or compatible into a 
complete scientific workstation. And 
now it's even more versatile, with: 

• Expanded analysis capabilities 
• High-resolution color graphics 
• GPIB/IEEE-488 hardware support 
• Axonometric and contour plotting 
• Additional AID hardware support 

Minicomputer speed and precision
at a fraction of the cost. 
ASYST on an IBM PC does a 1024-pt. 
FFT in less than 3 seconds (as fast as 
1.2 on some compatibles). For the same 
task, an optimum performance routine 
on a DEC 11/23 + minicomputer using 
FPF 11 ,. took 2 seconds-at 5 times 
the price! 

Built-in routines. Full programmability. 
Straightforward, pre-pragrammed com
monds, such as Xy. DATA PLOT, FFT, and 
AlD.IN, put you in total control right 
away. Commands can be used interac
tively, or combined and modified as 
needed-from simple macros to fully 
customized programs. And all com-
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mands co-reside in memory-no disk 
shuffling. 

ASYST is four separate, 
fully-integrated modules: 
Module 1: System/Graphics/Statistics 
establishes the environment. It provides 
basic mathematics operators, descriptive 
statistics, array manipulation and control, 
automatic plotting and color graphics 
support (including IBM standardl 
enhanced and Hercules boards), a text 
editor, file 110 , and a built-in program
ming language. 
Module 2: Analysis reduces and 
analyzes data . Includes eigenvalues, 
eigenvectors, polynomials, ANOVA, 
axonometric and contour plotting, least 
squares approximations, curve fitting, 
convolutions, integration, differentiation, 
smoothing, and fast Fourier transform. 

Module 3: Data Acquisition a:lows 
communication with lab equipment and 
analog Signal sources. Includes AID 
and 01 A conversions, digital 110, timing, 
and triggering. Supports standard inter
face boards including IBM DACA. 

Module 4: GPIB/IEEE-488 allows 
additional interfacing to some 10,000 
instruments through a variety of plug-in 
cards. 
• Purchase Module 1 alone-or with 
any combination of the other modules
to tailor the system to your specific 
applications. 

Try ASYST for 30 days. For details, call 
(800) 348-0033; in NY, (212) 702-3241. 

MACMILLAN SOFTWARE CO. 
An Affiliate of Macmillan Publishing Company 

866 Third Avenue, New York, NY 10022 
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Computer System: 
Check Operating System: 

package 
Money Order Plu.s Ship. 

Computer Model: (UPS) 5.00 
Visa 

Total $54.95 Name: 

Master Card Address : 

Card #I City: 

expo Date: . Telephone: 

1~·bit-

PC·DOS c 

MS·DOS 

Disk Format: 

Ohio,residents ,add 6.1'2"/' sales tax. Outside U.S.A. fjdd $20,QO , , ,j '. '. 

Zip 

U.S. De~ler Inquiries Welcol'T' 

"Turbo Pascal Is' a trademark of Borl~n~ l,nternational. 'IBM I,s a trademark of l ~ternatlonal 'Buslness Machines. MS-DOS Is alrailemark of Microsoft. CP/M Is a traoemark of Digital Researct 
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FUNCTIONAL 
PROGRAMMING 

USING FP 
BY PETER G. HARRISON AND HESSAM KHOSHNEVISAN 

How to program without objects 

IN 1977, JOHN BACKUS introduced a functional style of 
programming in which variable-free programs are built 
from a set of primitive programs by a small set of com
bining forms (functionals that are also often referred to 
as program-forming operations or PFOs) and by recursive 
definitions This style is embodied in the language FP. 
which facilitates the manipulation of the functions them
selves rather than repeatedly creating new objects from 
old ones in an auxiliary domain. FP thus relates to a higher 
level of analysis than do the more common, object
oriented functional languages. In fact. FP has its own func
tional algebra that prescribes rules for manipulation of 
functions and so simplifies reasoning about programs. FP 
systems have the following properties: 

• Programs have extremely simple semantics. 
• There often exist nonrecursive expressions for many 
functions that are normally recursively defined (similar to 
using a loop in Pascal) 
• Programs exhibit a clear hierarchical structure. 
• The principal combining forms are the operations of the 
powerful algebra of FP programs. This algebra can be used 
to solve equations for recursively defined programs and 
to transform programs into vers ions that run more effi
ciently or consume less space. 
• Transformation of recursive to nonrecursive functions 
and to loops can often be achieved automatically in FP. 

The main obstacle to the advancement of functional pro
gramming languages has been their poor run-time per-

formance on conventional computers. This is primarily due 
to the large number of (mainly stack-based) manipulations 
required to preserve referential transparency in the lan
guages. Von Neumann computers execute instructions se
quentiall y and so are tailored toward supporting sequen
tial languages with destructive assignment. One way to 
improve performance is to offer a radically different com
puter architecture, specifically tailored toward supporting 
functional languages (see references 1 and 2). But there 
is also a need to provide efficient implementations of 
these languages on conventional machines. These are like
ly to remain widespread for the foreseeable future, in par
ticular in the -personal computer market. whatever the im
pact of any new architectures. A route to improved per
formance is to transform recursively defined solutions into 
iterative ones. FP programs lend themselves to this type 
of transformation very well since they do not refer to the 
auxiliary domain of objects, which often obscures the pro
cess of program transformation. Transformations of this 
sort may also prove beneficial to parallel implementations 
by increasing the size of the basic unit of work performed 
by each processor. This naturally reduces communication 
overhead, which often limits the performance of parallel 
machines. 

(continued) 

Dr. Peter G. Harrison is a lecturer in the Department of Computing, 
Imperial College. Hessam Khoshnevisan received his bachelor's degree 
in computing science from Imperial College, where he now works as 
a research assistant on the ALICE project. They can be reached at 
Imperial College, 180 Queen's Gate, umdon SW7 2 BZ, England. 
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PROGRAMMING IN FP 

The FP algebra provides a formal basis for program 
transformation and so facilitates its automation. IEditor's 
note: The idea of program transformation is discussed in "Program 
Transformation" by John Darlington on page 2011 Conventional 
transformation techniques prescribe algorithms for trans
forming functions when applied to certain arguments. The 
transformation strategy in FP is based upon theorems that 
state identities between functional expressions. A transfor
mation is then simply an instance of the application of 
a theorem. 

FP SYSTEMS 
An FP system consists of the follOWing: 

• A set of primitive functions (for example, the arithmetic 
operators +, -, " etc.). 
• A set of PFOs. These are programming constructs 
analogous to while loops, conditionals, and so on, found 
in conventional languages like Pascal. and they may be 
used to create more complex functions from simpler ones. 
• A domain of objects that might be, for example, integers, 
characters, sequences, etc. 

User-defined functions are defined in terms of these FP 
system components. 

PFOs are the programming constructs of FP (like while, 
if ... then ... else, etc" of Pascal) and differ from the pro
gramming constructs of other languages (including other 
functional languages) in that they are predefined opera
tions on functions as opposed to objects. We are all 
familiar with the conditional statements, such as if P then 
Q else R in Pascal. The conditional operation of FP (f --> 

9 ; h) is similar except that the predicate and the true and 
false branches of the conditional are expressions involv
ing only functions, namely f, g, and h. These expressions 
can be primitive functions, user-defined functions, or ex
pressions built using the PFOs. In short. all PFOs take a 
number of functions as arguments and return a single FP 
function. All FP functions take a single object as input and 
produce a single object as their result; i.e" they are of type 
Object -> Object. All FP systems are equipped with an 
operation called application, which, given a function and 
an object. produces the result of applying the function 
to the object. The notation f:x is used to represent the 
application of function f to the object x. 

To define an FP system, we must specify the set of 
primitive functions, the set of PFOs, and the set of ob
jects. Listed in the text box "FP Syntax" on page 228 are 
some examples of primitives and PFOs that might be pres
ent in an FP system. The meaning of each is given by speci
fying the result of its application to various kinds of ob
jects. If PFOs are applied to any other kind of object. not 
mentioned in their meaning, the result of the application 
will be ..1. This is read as "bottom" and denotes the 
undefined object or error. So, for example, an attempt to 
add the integer 1 to the character a will yield ..1 since 
a is not the correct type for the + primitive. 
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The set of objects is determined by the set of atoms 
chosen. For example, if we choose to consider the set of 
integers, the set of nonempty strings, and the atoms T and 
F denoting true and false, then 1. 66 , - 88, 0, c , Hello, 
F, and GHj are all valid atoms. 

Considering now the set of objects that we can write 
down, we know that 

• Every atom is an object. 
• All sequences of objects, denoted by < X1, X2, ... Xm > 
m ~ 0 (where each x, is an object other than ..1 1 ::s;; i 
::s;; m) , are objects. 
• ..1 is an object. 
• Thus, «66.7> ALA <GAB Fa W» is an object. 

USER-DEFINED FUNCTIONS 
The set of primitives and PFOs determines the set of func
tions that can be defined. The user can define functions 
using the def statement in FP. For example, 

dcl MyFun = AFun --> BFun; CFun 

defines a function in terms of an FP PFO-in this case, the 
conditional. Note that AFun, BFun, and CFun must all be 
functions (which can themselves be built by the use of 
PFOs). 

Each PFO takes a number of functions as parameters. 
The number of parameters is determined by the particular 
PFO The "conditional " PFO takes three parameters, 
whereas the "construction" PFO can accept any number 
of function parameters. Recursive function definitions are 
allowed, so in the above example any of the expressions 
AFun, BFun, or CFun can refer to MyFun. 

Note that the syntax for function application and com
position in basic FP can be rather clumsy: for example, 
add:<2,3> as opposed to 2+3 or al:<2, <3,4,5> > 
as opposed to 2 :: <3,4,5> . However, it is easy to incor
porate infix notation into many variable-free functional 
expressions. For example (using infixes :: , +). f::g rep
resents alo[f, g] and f + 9 represents + o[f, g] . But note 
that if f = [h, g], + of is clearer than (1 00 + (2 0 0 or 
(1 + 2)of. 

PROGRAMMING IN FP 
A user-defined function is defined by one and only one 
definition. The name given to the function must be unique 
and must not coincide with the names associated with the 
primitive functions and PFOs. Remember that no part of 
a definition is a result itself: instead, each part is a func
tion that must be applied to an argument to obtain a 
result. 

Here are four simple examples of recursive user-defined 
functions: 

def last = nullotl --> 1; lastotl 
def len = null --> 0 ; + ofT, lenotl] 
def cat = null 01 --> 2 ; al o[101 , cato [tI 01,2]] 
def fact = eqO --> T ; .o[id, factosub1] 

(continued) 
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PROGRAMMING IN FP 

The first returns the last element of a sequence, the sec
ond returns the length of a sequence, the third catenates 
two sequences, and the last defines the factorial function. 

Observe that the examples of function definitions given 
above, although written in FP, are written in a recursive 
style that is familiar from conventional functional lan
guages such as Hope, LISP, and KRC. For instance, the 
definition of last says that if the tail of the sequence is 
empty then select the first element of object: otherwise, 
look for the last element of the tail of the object using 
a recursive call to last. In the FP style, it is often possible 
to replace an explicitly recursive definition by an equiva
lent nonrecursive functional expression. 

The function last could, in most systems, be expressed 
purely in terms of primitives: for example, def last = 1r. 
Similarly a more natural FP definition for factorial is def 
f = (/ *)oiota or, alternatively, def f = (\ *)oiota. This 
" inserts" a * between each element of the sequence 
<1,2, ." ,n> . 

A function to catenate (append in Hope) two sequences 
is def cat = (/ al)oar. This nonrecursive definition suc
cessively appends an item from the end of the first se
quence onto the beginning of the second. Note that / cat 
will then be a function that catenates any number of 
sequences. 

The function len, for length, would be a primitive in most 
systems, but if not. the more natural FP definition could be 

def len = null -+ 0 ; + 0(a1) 

This definition says that len:x is 0 if x is empty: otherwise, 
change each element of x into I , and then add up the 
I s. The items are literally counted! 

Observe that the mdre natural FP solutions are non
recursive (effectively the recursion has been pushed into 
the PFOs used). Although these nonrecursive definitions 
may look strange initially, they express an equally obvious 
solution. By becoming familiar with the high-level PFOs 
and their concise syntax, you can give concise, expressive, 
and flexible definitions that are often nonrecursive, using 
just a few symbols, (It has been suggested that program
mer productivity is inversely proportional to the number 
of characters requited in a program.) 

Here, then, are some more complex examples that make 
use of the PFOs: 

Thble I: A step-by-step explanation of the operation of VP. 

VP : < < 1,2,3> , <6,5.4> > 

VECTOR PRODUCT: We can define the function Vector
Product to be def VP = (/ + )o(a *)otrans. Application 
of VP to a pair of equal-length vectors first creates the 
sequence of matched pairs of components (result of trans), 
then multiplies each pair, and finally sums these results. 
For nonequal-Iength vectors, the result of trans is .1 and 
so therefore is the result of VP. We can explain each step 
in evaluating VectorProduct applied to the pair of vectors 
< <1,2,3> , <6,5.4> > as shown in table I. 

MATRIX MULTIPLY: We can define the function MatrixMulti
ply to yield the product of any pair < Y,z > of conformable 
matrices, where each matrix is represented as the se
quence of its rows: 

Y = < Yl , ... , y ... > 
where Yi = <YII, .. " Yin> for i = 1, . . . ,m 

Z = < Zl , .. . , Zn> 
where Zi = <ZII, .. . , Zip> for i = 1, ... ,n 

The function is then defined as 

def MM = (aaVp)o(adistl)odistro [1 , trans02] 

BINARY TREE INSERT: Suppose that a binary tree is 
represented by a sequence of three elements, where the 
first element is the left binary tree, the second is the data 
at the node (which we will assume is a number). and the 
third is the right binary tree. A function Insertln80rted
BinaryTree (1I8BT). which inserts a number into a tree in 
such a way that all elements in the left subtree are less 
than the smallest number in the whole of the right sub
tree, might look like this: 

def 118BT = null01 -+ [ [], 2, []]; 
leo[201, 2] -+ [ 101, 201, 118BTo[301, 2]]; 
[ 118BTo[1 01, 2] , 201, 301 ]; 

PART PRODUCT: A function ParProds, when given a se
quence of integers <Xl, ' . . ,X ... > , produces a sequence 
of integers <Yl ," ' ,Ym> such that. for 1 SiS m, 

Yi = Xl * .. . * Xi 
Thus ParProdsoiota : 5 = < 1,2,6,24,120 > 

i.e. , the sequence of factorials of the numbers I through 
5. We may start from the observation that 

(continued) 

By def of VP = > (1+ )o(a * )otrans: < < 1,2,3> , < 6,5,4 > > 
Effect of Composition = > 1+ :(a *:(trans:< < 1,2,3>,<6,5.4> » 
Applying Transpose = > 1+ (a* :< < 1,6>,<2,5> ,<3.4> » 
Effect of ApplyToAll = > /+ :< *:< 1,6> ,*: <2,5>, *: <3.4> > 
Applying * = > /+ :<6,10,12> 
Effect of Insert = > + :<6, + :<10,12» 
Applying + = > + : < 6,22 > 
Applying + Again = > 28 
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Compare t 
The Multi-User Solution of the 
future is now available. 

Convert your IBM PC, XT, AT or 
Compatibles to a true multi-user 
system while maintaining display, 
keyboard and software compati
bility. 

and Multi-Processor implementa
tion under PC DOS, MS DOS, 
UNIX, XENIX, CPM 86, Multilink, 
Concurrent PC DOS, and other 
compatible multi-user operating 
systems. 

Kimtron's multi-user solution may 
be tailored for cost effectiveness; 
as low as $1095 for an additional 
user, and for speeds more than ten 
times faster than LAN. You can add 
one or as many as 31 additional 
users per PC. Kimtron delivers the 
future now by allOWing an ever
widening network of multi-user 
PC's . 

Since the KT-7/PC display is the 
same as your PC monochrome 
monitor, with its look-alike 
keyboard, operators will feel 
they're using an IBM PC and can 
also use the same software manual. 
Kimtron's multi-user solution in
cludes file and record locking, 
shared data access, and commun
ication between users. It is the 
intelligent alternative. The KT-7/ PC may be comple
The KT-7 / PC supports Time men ted with one (or more) I/O 
Sharing, Enhanced Time Sharing Card, Memory Card, 8086 Speed 

NOTE: IBM PC, XT, AT, PC DOS, MS DOS, UNIX, XENIX, CPM 86, Multi-Link, Concurrent PC DOS are 
registered trademarks of IBM C orpora tion, Mic rosoft Corp., Bell Labs., Digita l Research Inc., Software Link Inc. 
respectively. 
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Enhancer Card, 80286 AT Card, 
8088 Multi-Processor Card, 80186 
Speed Enhancer Card, 68000 
Card, and related software. 

For more information about Kim
tron's Multi-User Solution, or 
general video data terminals for 
other mini or micro multi-user 
systems, call your local computer 
dealers, distributors or Kimtron 
Corporation Today! 

(408) 727-1510 

..=3. 1705 Junction Court 
Building #160 
San Jose, CA 95112 

iiiiiiiiiiijjij- ~~ Hilntron 
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Express Computer Presents: 

a DISKETTE SALE 
You CAN buy quality diskettes at low PRICES 

including a LIFETIME WARRANTY. 

55 DD .81 
D5 DD .90 
minimum quantity 
of 50 diskettes 

-(I) 
I 

TO ORDER Includes: 
* Box CALL TOLL FREE: 
* Labels 
* Envelope 

800-437 -5200 
.100% Error Free 
• Lifetime Guarantee 

ask for operator 213 

MD. residents call: 
1-800-638-8890 

(24 hours a day) 
Desier Inquiries Invited LIFETIME 

WARRANTY! 

== • EXPRESS COMPUTER 

Send defective diskette back and we'll replace it 
(if there is a defect in original material and workmanship) . 

C.O.D. and prepaid orders accepted 

1101 Valley Glen Rd. 
Elkins Park, PA 19117 
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PROGRAMMING IN FP 

From a set of axioms tnat 
are not self .. contradictory, 
an algebra may be defined. 

ParProds : <Xl,' .. ,X",> 
= PARar : < ParProds: < Xl, ' . . X", > , y > 
where PARar = aro[1, * 0[1r01, 2]] 

Unfortunately, we cannot simply right-insert the PARar 
function because it requires that the sequence to which 
it is applied has a sequence for its first element. We first 
have to make this element into a sequence. The function 
ParProds therefore becomes 

def ParProds = null -+ 0; 
(\ PARar)oal o[ [1], tl] 

def PARar = aro[1, * o[ 1r01, 2]] 

We may now use this nonrecursive function in the defini
tion of other useful functions. For example, it is a relatively 
simple matter to extend these conc'epts for the evalua
tion of polynomials. 

THE FP ALGEBRA OF PROGRAMS 
Just as a set of functions mapping a domain of objects 
into itself may define an algebra on that domain, so too 
maya set of functionals define an algebra on a domain 
of functions. The reader wi ll probably be quite familiar 
with the concept of the field of real numbers (objects) 
under the composition rules of addition and multiplica
tion (functions) that possess the necessary properties such 
as associativity: he or she is surely familiar with the well
known algebra that follows. In the same way, a set of 
axioms that are not self-contradictory may be defined on 
a set of functions under composition rules given by a set 
of functionals. From these axioms, it may be possible to 
establish, as theorems, further properties about the sets 
of functions and functionals: i.e., an algebra may be de
fined. Through the algebra, relationships between func
tions may be established as identities, independent of the 
domain of objects to which they are applied, The two sides 
of such an identity yield an equation at the object level 
for every argument to which they are each applied. Thus 
the functional algebra provides a more general. higher 
level of reasoning in which quite powerful arguments can 
be expressed and results deduced. Note that any set of 
axioms could be chosen provided they are consistent. but 
in order that the resulting algebra be useful. the axioms 
should not contradict known properties of conventional 
'functional languages when the functions of each side of 
an identity are applied to objects. Thus, for example, we 
would not choose for an axiom the statement 

fo [g ,h] = [fog, foh] 
(con tinued) 



Multifunction Board Orchid ECCELL Advantage! 

Error Correction 

.~ NfJ Code (ECC) 

Switchless AJ() 
Installation 

AJ() Maximum RAM 'f~ Capaci ty 4 Mbytes 

IJ, Free Productivity yES Software 

N~ 2 Year Warran ty ,~t$ 
Supports Lotus/ 
Intel Specification 
- Breaks the 640K 
DOS Barrier 

Parity Vers ion Available 

Attention IBM ATTM owners. Your 
choice of multifunction boards is 
about to be simplified. 

Because once you find out what 
ECCELL has to offer, you'll have 
only one choice: ECCELL by 
Orchid Technology 

ECCELL is the only multifunc
tion board with ECC (Error 
Correction Code). ECC actually 
detects and corrects memory 
errors before they do any harm. 
So you can keep on 
working without 
worrying about 
the disastrous 

~ NfJ 

oflosing your data. In fact, ECC is so 
cri tical, virtually no mainframe or 
minicomputer operates without it. 

And ECCELL is the only multi
function board with switchless 
installation; the same advanced 
technology chosen by IBM when 
they built their AT Technology so 
advanced we can back it with an 
unprecedented 2 year warranty 

Wan t more proof? Pick up a pen 
and prove it yourself. 

Then pick up the phone and 
call Orchid Technology at 
415-490-8586. 
Finally, advanced technology 

for the IBM AT. 
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47790 Westinghouse Dr., Fremont, CA 94539, TXL: 709289 

ECCELL is a trademark or Orchid Technology. Advantage! is a trademark or AST 
Research, Inc. IBM AT is a trademark ofintemational Business Machines Corp. 



FROM 
$100 

(Disk drives and computer cards nat inctuded.) 
Write or call for our brochure which includes our 
application note: "Making micros, better than 

any '01 box computer." 

=1~1I:{~~~I~I.: 
RESEARCH CORPORATION 

8620 Roosevelt Ave./Visalia, CA 93291 
209/651·1203 

We accept BankAmericard/Visa and MasterCard 
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PROGRAMMING IN FP 

Backus's set of axioms 

for FP is consistent but has 
not been shown to be complete. 

for all functions I, g, h, since for object x, it is not true 
in general that 

I: < g:x, h:x> = < I:(g:x), I:(h:x) > 

However, we can and do choose 

[g,h]al = [gal, hal] 

Backus has presented consistent axioms of the FP func
tional algebra (reference 3), although the set has not been 
shown to be exhaustive. When applied to an arbitrary ob
ject. each is duly seen to yield an equality that is known 
to hold. As a simple example of the use of the FP algebra 
in formal reasoning, we first prove the equivalence be
tween the recursive and nonrecursive definitions of fac
torial considered above. 

We know that. by definition, 

iota = eqO ~ null; ara[iotaasub1 ,id] 

and FP laws state that for all functions f, g, h, 

(\ f)oara[g,h] = 10[( \ I)ag,h] 

(this is easily checked from the definition of \), and for 
Boolean-valued function p, 

fa(p ~ g ; h) = p ~ log; lah 

(easily checked from the definition of ~) . Thus, 

(\ *)aiota = eqO ~ (\ *)onull; (\ *)oaro[iotaosub1,id] 
= eqO ~ .,; *0[(\ *)oiotaosub1,id] 

and writing! for (\ *)oiota gives 

I = eqO ~ T ; *a[!osub1,id] 

The power of the algebra has been further developed 
and exploited by Williams (reference 4) and Backus (ref
erence 5), who introduced the linear class of functional 
forms. A functional form is a functional expression that 
contains function variables, and a linear form possesses 
certain properties relating to function expansion, dis
cussed below. A function f is defined to be (functionally\ 
linear if it has the "else part" given by a linear form in 
f, i.e., I = P ~ q; HI for some fixed functions p and q 
and linear form H. Linear functions such as I satisfy the 
Linear Expansion Theorem (LET), which states, loosely, 
that for object x, if I:x is defined, I:x = (Hiq):X for some 
integer i, given by another form H1 (the "predicate 
transformer") known in terms of H. Specifically, i is the 
least integer such that (H1ip):X = T. This solution is clearly 
iterative at the function level of description-if a function 

(continued) 



Introducing EasyPleX: Th~ new, 
easy-to-use electronic mail system 
from CompuServe. 

Finally! Electronic Mail that's so easy to 
use you can start composing aqd sending 
messages the first time you get online. 

Designed for various experience levels, 
EasyPlex has a menu mode with simple, 
easy-to-follow directions for beginners, 
and it lets experienced users save time by 
working in the prompt or command modes. 
With EasyPlex, you can compose, edit send, 
file, and. take advantage of sophisticated 

options previously available only with more 
. expensive services. 

CompuServe's EasyPlex lets friends and 
relatives, associations and club members 
communicate any time of the day or night. 
And small business owners, real estate 
professionals, insurance agents, lawyers, 
writers, etc. can communicate quickly and 
simply- either interoffice or interstate. 
"It's Easy" "Just Plex it!" 

Best of all, EasyPlex is available to all 
CompuServe subscribers. And, along with 
EasyPlex, you get hundreds of valuable and 
entertaining computing options. Plus the 
assurance of belonging to the largest fastest 

ERBox 
growing computer information service in 
the world and the premier supplier of 
business information to FORTUNE 500 
companies. 

Start communicating! To buy a 
CompuServe Subscriptio~ Kit see your 
nearest computer dealer. To receive our 
informative brochure or to order direct 
call or write: 

CoDlpuServe® 
Information Services,'P.O. Box 20212 
5000 Arlington Centre Blvd., Columbus, Ohio 43220 . 

800-848-8199 Inquiry 64 ' 
In Ohio, call 614-457-0802 

An H&R Block Company 



PROGRAMMING IN FP 

FP SYNTAX 

E xamples of primitives that might be present in an FP 
system include the following: 

Add, Subtract. Multiply, Equals, etc. (+ , -, " eq, etc.) 
When x is of form < y,z > and y,z are numbers. 
then + :x yields the sum of y and Z 
otherwise + :x = ~ 
(The others are defined si milarly) 

Greater Than, Less Than, Less Than or Equa\. 
etc. (gt. It. Ie, etc.) . 
When X= <y,z > and y,z are numbers 
then (il y>z then gt:x = T else gt:x F) 
(The others are defined similarl y.) 

And. Or. Not (and .. or. not) 
When X= < 1, T> then and:x = T 
When x = < F, T> or x = < T, F> or x = < F, F> 
then and :x = F 
(The others are defined sim ilarly.) 

Null (null ) 
When x = < > then null :x = T 
When x = ~ then null:x = .1 
otherwise null:x = F 

Append Leh (al) 
When X= < Y, < > > then al:x = < y > 
When X= < y, <Z1 , ... ,Z..,> > then al:x = < y,Z1, ... ,Z.., > 

Append Right (ar) 
When X= < < > ,y >. then al:x = <V> 
When X= < < Z1, ... ,z.., > ,.y> then ar:x = < Z1, ... ,Z.."y > 

Selectors (1, 2, 3. .) 
When x = < Z1, ... ,Z", > then if m ;::: i then i:x = Zi else .1 

Right Selectors (1r . 2r, 3r .... ) 
As above. selects first. second. etc., from the right 
of the sequence. 

Identity (id x) 
x 

Transpose (trans) 
When x = < < > , ... , < > > then trans:x = < > 
When x = < X1, ... ,x", > where Xi = < Xi1, ... ,Xi' > 

for 1 ~i ~m then trans: x = <Z1 , ... ,z. > 
where Zj = < X1j, . .. ,X"'j > for 1 ~j ~k 
otherwise trans:x = .1 

Distribute Leh (distl) 
When X= < y, < > > then distl:x = < > When X= <V, 
< Z1, ... ,Z",> > 
then distl:x = < < y,Z1 > ,. ., < y,Z", > > 

Distribute Right (distr) 
When X= < < > ,y > then distr:x = < > 
When x = < < Z1, .. ,Z",>, y > 

then < < Z1,y > , ... , < Z""y > > 

Iota (iota) 
if x = 0 iota:x < > if x is a positive integer iota:x 
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<1 ,2, ... ,x > 
otherwise iota:x ~ 

Others 
Some other possib le primitives are head (hd) . tail (tl) . right 
tail (trl), rotate left (rotl), rotate right (rotr) , subract one (sub1). 
is equal to zero (eqO). and so on. Note that all these are just 
as easily written in FP using top primitives and the PFOs 
below. For example. 

del eqO = eq o[id , 0] 
del sub1 = - o[id, T] 

Listed below are some examples of the type of PFOs that 
cou ld be chosen for an FP system. 

Composition 
(log) x = f:( g: x ) 

Construction 
[f1' 12 , , I..,] : x < 11 :x, 12:x, ... , I",:x > 

Condition 
(p -+ I; g) : x = if (p:x) is T then I:x 

else if (p:x) is F then g:x 
else .1 

Insert Leh 
II: x = if x = < y > then y 

else if x = < Y1, . .. , v", > and m ;::: 2 
then I: <Y1 , I I: < Y2,· .. ,y", > > 
otherwise .1 

Insert Right 
\ f : x = if x = < Y > then Y 

else if x = < Y1, ... , Y", > and m ;::: 2 

Apply To All 
af: x = if x 

if x 

Constant 
f: x = 

then f:< \f: < Y1, ... ,Y",_,> , y.., > 
otherwise .1 

< > then < > 
< Y1, ... , y.., > then < 1:Y1, 

if x = .1 then .1 
otherwise f 

(Here I is an ob ject parameter.) 

,f:y.., > 

To date. FP has been available only to researchers. Inter
pretive FP systems for relatively large computers have been 
implemented at such institutions as INRIA: the University of 
Paris; the University of Cal ifornia at Berkeley; and Westfield 
Co llege and Imperia l Co llege. London. However. we at Im
perial Co llege hope to make an FP compiler for VAX and for 
conventional microcomputers such as the IBM PC available 
to the general public by the end of this year. 



The VERSABuSINESS™ Series 
Each VERSA BUSINESS module can be purchased and used independently, 

or can be linked in any combination to form a complete, coordinated,business system. 

VERSARECEIVABLEST
• $99.95 

VERSAREcBVABLES'" is a complete menu-driven accounts receivable, invoicing, and 
monthly statement·generating system. It keeps track of all information related to who 
owes you or your company money, and can provide automatic billing for past due ac
counts. VERSAREcEIVABLEs~ prints all necessary statements, invoices, and summary 
reports and can be linked with VERSA LEDGER 11'" and VERsAlNvENTORY'". 

VERSAPAYABLES'· $99.95 
VERSAPAYABLES" is designed to keep track of current and aged payables, keeping you 
in touch with all information regarding how much money your company owes, and to 
whom. VERSAPAYABLEs~ maintains a complete record on each vendor, prints checks. 
check registers. vouchers, transaction reports, aged payables reports , vendor reports, 
and more. With VERsAPAYABLES". you can even let your computer automatically select 
which vouchers are to be paid. 

VERSAPAYROLL'· $99.95 
VERSAPAYROU" is a powerful and sophisticated , but easy to use payroll system that 
keeps track of all government ·required payroll information. Complete employee records 
are maintained, and all necessary payroll calculations are pe rformed automatically, with 
totals displayed on screen (or operator approval. A payroll can be run lotally. automati· 
cally. or the operator can intervene to prevent a check from being printed, or to alter 
information on it. If desired, totals may be posted to the VERSA lEDGER Jr" system. 

VERSA INVENTORY" $99.95 
VERSA INVENTOR~ is a complete inventory control system that gives you instant access 
to data on any item. VERSAlNvENTORV" keeps track of all information related to what 
items are in stock, out of stock. on backorder, etc. , stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to e nter and print 
invoices directly or to link with the VERSA RECEIVABLES·' system. VERSA INVENTORY" prints 
al1 needed inventory listings, reports of items below reorder point, inventory value reo 
ports, period and year·to·date sales reports , price lists, inventory checklists , etc. 

50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 

VERSALEDGER Jr" $149.95 
VERSAUOOER W" is a complete accounting system that grows as your business 
grows. VERSAUOGER W" can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 

• VERSAUOGER II'" gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system), 

• stores all check and general ledger information forever, 
• prints tractor-feed checks, 
• handles multiple checkbooks and general ledgers, 
• prints 17 customized accounting reports including check registers, 

balance sheets, income statements, transaction reports, account 
listings, etc. 

VERSAUOGER Ir" comes with a professionally·written 160 page manual de· 
signed for first· time users. The VERSAUOGER 11'" manual will help you become 
quickly familiar with VERSAUOGER Jr", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 

SATISFACTION GUARANTEED! 
Every VERSA BUSINESS'· module is guaranteed to outperform all other competitive systems, 
and at a fract ion of their cost. If you are not satisfied with any VERSABUSINESS'~ module. you 
may retu rn it within 30 days for a refund. Manuals for any VERSABUSINESS'~ module may be 
purchased fo r $25 each, credited toward a la ter purchase of that module. 

To Order: 
Write or calI Toll-free (800) 431-2818 
(N. Y.S. residents call 914-425-1535) 

.. add $3 (or shipping in UPS areas • add $5 to CANAOA or MEXICO 
• add $4 for C.O. D . or non-UPS areas 

~ 
.. add proper postage else\';here 
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III TRS.8Q is a trademark of t):\e Radio Shack Division of Tandy Corp .. *APPlE 'is a trademark of Apple Corp. - *JBM IS a trademark of IBM Corp.· OSBORNE 15 a trademark of Osborne Corp . 
"CP/ M is a trademark of Digital Research · ·XEROX is a trademark of Xerox Corp. 

. 



FASTEST 
S 
I THE 
INDUSTRY 

InODR 
REPDTAnOI 
Standard Forms Shipped From 
Our Plant To You ... ln 3 Days! 
Standard computer forms 
compatible with over 400 software 
programs can be shipped from our 
plant to you ... in just 3 daysl That's 
fast. Even, our custom service is 
fast. Most custom orders are 
shipped in 5 to 1 0 days. Service 
this fast means no unnecessary 
delay You are guaranteed what you 
want - when you want it! 

page 
I i a 

/forms Compatibility Guide. 
Call Toll Free: 
1-800-328-5727, Ext. 515 
In Minnesota, 1-800-742-5685 

tw DELUXE 
COM PUT E R FOR M 5 
.. DIVISION OF DELUXE CHECK PRINTERS. INC 
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PROGRAMMING IN FP 

Linear functions are 

typically translatable 

into iterative form. 

could be "accumulated" by successively passing round 
a loop. its result after i cycles could simply be applied to 
the object x. Translation into a loop at the object level 
appears possible. The importance of expansion theorems 
in general is that they give nonrecursive solutions to the 
recursion equations defining certain functions. Further use 
of the FP algebra may also derive nonrecursive solutions 
as pure FP expressions from linear expansions (reference 4). 

We have demonstrated that the linear functions con
stitute a well-behaved class. We will conclude the discus
sion of linearity by identifying some linear forms and in
dicating how they may be detected automatically. It can 
be shown that the primitive forms of composition. condi
tion. and construction are linear and that the linear class 
is closed under functional composition The closed prop
erty means that if a linear form is applied to a function 
argument. which is itself the result of applying another 
linear form to a function variable. the resulting. composite 
form is linear in the function variable. Thus the compiler 
can detect in many cases whether a defined function is 
linear and. if so. determine its predicate transformer. re
ferred to above. For example. any form that is built up 
from the PFOs composition. construction, and condition 
and has only one occurrence of its function variable argu
ment must be linear. More important. linear'functions are 
typically translatable into iterative form. and the subject 
of current research at Imperial College is to automatically 
generate an iterative implementation (a loop) for a linear 
function. in particular any defined by a multiple composi
tion of primitive linear forms. 

Clearly then. the class of linear forms is an important 
one. and recent results (reference 6). again rel ying on the 
functional algebra. facilitate automatic transformation of 
a significant class of nonlinear functions into linear form . 
from which an iterative implementation follows (it is 
hoped). Mutually recursive definitions also may be simi
larly transformed under appropriate conditions. further 
extending the class of optimizable functions. Probably the 
prime example of these results is the transformation of 
the Fibonacci function into f = 1 og where 

g = le1 -> [T, T]; [+ ,1]ogosub1 

By application of the linear expansion theorem for the 
linear form H given by Hg = [+ ,1]ogosub1 . with H 1a = 
aosub1 for function a. 

g:x = [+,1]'-1:<1,1> = [+,1],-2 :<2,1> 
= [+ ,1].-3 :<3,2> = ... 

(continued) 



micro in its right mind would 
t a showdown with Pinnacle. 

Its awesome fire power is 
. by the superb Motorola 

68000 charging along at 12MHZ 
with no wait states (giving about 
3MIPS). 

And Pinnacle's ammo belt is just 
bristling with high powered options 
to give rapid fire to all seven users. 

P-System, Unix,@> CPIM-68K,@> 
Mosys, BOS, Mirage, Tripos all obey 
instantly - along with their armies of 
applications. 

Up to 8 Megabytes of directly 
addressable RAM and 110 
Megabytes of Winchester storage 
dance when Pinnacle barks its 
sharp orders. 

And that's just for starters. 
There's also the Pinnacle IX with 
TWO 68000's, OMA, and Memory 
Management hardware. Ideal for 
disk intensive operating systems 
like Unix@> and Pick 

And a Pinnacle LX expansion 
chassis allowing nine 68000 
processors to network 56 users. 

A micro's gotta do what a micro's 
gotta do. 

And starting at under $4000 
Pinnacle's just the fastest there is. 

PINNACLE 
The accessible peak of performance 

US DISTRIBUTORS Pinnacle Systems Inc. 10410 Markinson Road, Dallas, Texas 75238. Tel. (214) 340-4941. Telex 88-8442 
ELECTRONIC MANUFACTURING/SERVICE Lamteel! Electronics Corporation, 620 Easy Street. Garland, Texas. Tel. (214) 272-3504 

INTERNATIONAL SYSTEMS GROUP ISG Pinnacle, Dallas, Texas. Tel. (214) 340-4941. (Distributor enquiries invited). 
VERTICAL MARKET SYSTEMS VMS Pinnacle, Dallas, Texas. Tel (214) 340-4941. 

EUROPEAN DISTRIBUTORS TOI Pinnacle Ltd, 29 Alma Vale Road, Bristol BSB 2HL, England. Tel. (0272) 742796. Telex 444653. 
UN/X is a Registered Trade Mark of Bell Labs. CPIM-68K is a Registered Trade Mark of Digital Research. 
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Inquiry 225 

Announcing the First 

OPTICAL DISC 
READ ONLY MEMORY 

FORUM 
October 23-25, 1985 

Pentagon City Quality Inn 
Arlington, Virginia 

Presentations Cover: 

• Applications 
• Market Potential/Investment Opportunities 
• Computer Systems' Enhancement Potential 
• Optical Disc-Read Only Memory Technology 
• Standards & Specifications 

Pre-conference tutorials are scheduled for October 22. 

Exhibits of representative technology will be available to 
conference registrants in an adjacent exhibit area. 

For further information contact: 

LEARNING TECHNOLOGY INSTITUTE 
50 Culpeper St. . Dept. B 
Warrenton, VA 22186 (703) 347-0055 
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PROGRAMMING IN FP 

This reflects the usual way of implementing the Fibonacci 
iteration using two accumulators. [Editor's note: Compare this 
with the Hope transformation of the same function in John Darlington's 
article on page 201.[ Further optimization is often possible 
for a set of mutually recursively defined functions (see ref
erence 6) When such functions are combined with the 
linearization techniques used in the previous example. 
some powerful optimization becomes possible. Dijkstra's 
FUSe function satisfies the appropriate conditions and 
can be converted into iterative form. Denoting "divide by 
two" by d . s = sub1 and p = add1. FUSe is defined by 

fuse = le1 -- id; even -- fuseod; + o[fuseodop,fuseodos] 

The theorem gives fuse = 10g where 

9 = le1 -- lid,s]; 
le2 -- (even -- [Log,s]; [Mog ,s]); 
even -- [Log,M 1g]; [M og,L1gj 

where Log = 10g od, L1g = 20god op, 
Mog = + ogodop, M1g = + ogod 

Thus the last branch of the definition for 9 (> 2) becomes 

even -- [1, + ]ogod; [+ ,2]ogod op 

This reflects precisely the iteration of Dijkstra. and since 
the function is readily recognizable as linear in this form. 
the corresponding loop in an imperative programming lan
guage could be generated by the compiler _ 
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Put your blue box 
out to pasture. 

Genesis Has Better Choices for 
Superior 8086 Designs. 

Genesis development tools turn your 
IBM PC or compatible computer into the 
most flexible, comprehensive development 
system made for 8086-family designs. 
Genesis offers the widest choice of proven 
langu~ges , superior debugging tools, and 
even in-circuit emulators. It all starts with 
ACCESS, the superior Genesis operating 
environment that allows Intel's 8086 devel
opment software to run under MS-DOS. And 
not only do we seU ACCESS and all the Intel 
languages for 8086 and 80186 designs -
we also offer an ACCESS system for 8-bit 
designs as weU. 

Genesis Is Faster. 
You get performance as weU as flexibility 

with Genesis. For example, in our tests the 
ASM 86 assembler running under ACCESS on 
an IBM PC ~ runs 4.7 times as fast as the 
assembler on a hard-disk based Series III 
and an incredible eleven times faster than a 

floppy-disk b~ed Intel system. The ASM 86 
assembler we tested under ACCESS even 
ran 1. 53 times faster than a VAX 11/782 
running competing cross-software. 

Genesis Is Easier to Use. 
Of course, Genesis offers more than speed 

of execution. The GeneScope family of sym
bolic debuggers and in-circuit emulators 
share the most powerful and easiest to use 
human interface available today. GeneScope 
offers high-level macro facilities, an on-line 
symbolic assembler, alphanumeric and 
graphic support, and many more features 
that make Genesis tools a better solution 
than other systems. 

Genesis Costs Less. 
With Genesis you get all the flexibility .of 

a personal computer and all the power of 
expensive dedicated development systems. 
You can get your products to market faster, 
at a fraction of the cost. 

Is there really any reason to keep using 
obsolete, expensive equipment - when you 
can have Genesis instead? Quit chewing 
your cud - give us a call and./tnd out how 
Genesis tools 
can make 
Y01ft life 
easier. 

Genesis Has a Better Solution. 

Genesis™ 
Microsystems 

Genesis Microsystems Corporation 
196 Castro Street 
Mountain View, California 94041 
Phone: (415) 964-9001 
Telex: 4998093 GENMS UI 
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MAKE THE CONNECTION • • • 
Our Connection systems will solve your problem 

of trying to read and write diskettes or tapes from 
almost any computer system using your Pc. 

The Diskette Connection is a hardware system 
that enables the IBM PC or compatible to read and 
write most 8 inch, 51/4 inch, or 3 11l inch diskettes. 

With our File Connection software programs you 
can transfer data files between most computer 
systems, including CP/M, DEC, Honeywell, Univac, 
IBM 3740, S/l, S/3, S123, S/32, S/34, S/36, and S/38. 

Our Word and Typesetting Connection programs 
use IBM standard Document Content Architecture 
IDCA-RFT) to transfer document files between 
most word processing and typesetting systems, 
including Compugraphic MCS, CPT, Displaywriter, 
OS/6, Multiset, NBI, Quadex, Xerox, and Wang. 

Our Tape Connection system will read and 
write IBM or ANSI standard III inch 1600 BPI 
magnetic tape. A full size 2400 foot tape can 
store a 45 MByte file and be written in 6 minutes. 

Since 1982, we have supplied thousands of 
systems to customers around the world, including 
IBM, NASA, AT&T, Kodak, and General Motors. 

Our specialty is conversion systems and we can 
provide a solution to your problem. Call us today 
to discuss your requirements. 

This ad is one of a series featuring NASA missions. 
For a free poster, send us your written request. 

Box 1970 Flagstaff, AZ 86002 
(602) 774·5187 Telex 705609 
Inquiry 120 for End-Users. Inquiry 121 for DEALERS ONLY. 
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D· E'C' L·A· R·A·T· I-V' E L·A·N·G·U·A·G·E·S 

A HOPE 
TUTORIAL 

BY ROGER BAILEY 

U sing one of the new generation 
of functional languages . 

Editor's note: In this article we have boldfaced the output of the Hope 
interpreter to distinguish it from the input. The Hope interpreter is 
available for downloading from BYTEnet Listings at (617) 861-9774 . 

This version runs under PC-DOS 2.0: you will need the files 
HOPE.EXE and SYS.HOP. Related articles are the BYTE U.K. 
column on page 341 of this issue and BYTE U.K. on page 385 of 
the May issue. 

IN A LANGUAGE LIKE PASCAL. a function is a piece of 
"canned"' program for doing standard operations like find
ing square roots. When we want the square root of a 
positive number stored in a variable x. we write sqrt(x) 
at the point in the program where we want the va lue. such 
as writeln(1.0 + sqrt(x)) This is called an application of 
the function. The value represented by x is called the 
argument or actual parameter. In this context the function . 
sqrt computes the square root of x. 10 is added to it. and 
the result is then printed. 

We can also define our own functions specifying how 
the result is computed using ordinary Pascal statements. 
Here's a function that returns the greater of its two 
argument values: 

function max(x,y:INTEGER):INTEGER; 
begin 

if x > y 
then max: = x 
else max: = y 

end; 

The identifiers x and yare called formal parameters. 
They're used inside the definition to name the two values 
that will be supplied as arguments when the function is 

applied. Here's how we might use max to filter out 
negative values: writeln(max(z,O));. 

A more interesting case is when the actual parameter 
is a function application itself or involves one. We can use 
max to find the largest of three numbers by writing 
max(a,max(b,c)). 

Combining functions like this is called composition. The 
expression is evaluated "inside out"' because the outer 
application of max can't be evaluated unti l the value of 
its second argument is known. The inner application of 
max is therefore evaluated first using the values of band 
c: the result is used as the actual parameter in the outer 
application. 

Another way to combine functions is to define more 
powerful ones by using simpler ones as bUilding blocks. 
If we often need to find the largest of three numbers, we 
might define 

function MaxOf3(x,y,z:INTEGER):INTEGER; 
begin 

MaxOf3 : = max(x,max(y,z)) 
end; 

and apply it by writing MaxOf3(a,b,c). 

PROGRAMMING WITH FUNCTIONS 
Pascal is called an imperative language because programs 
written in it are recipes for doing something. If our pro
grams consist on ly of functions, we can concentrate on 
the results and ignore how they're computed. Forget that 

(continued) 

Roger Bailey can be reached at the Department of Computing, Im
perial College, 180 Oueen's Gate, London SW7 2 BZ, England. 
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sqrt is a piece of code and think of sqrt(x) as a way of 
writing a value in your program, and you'll get the idea. 
You can think of MaxOf3 in the same way if you ignore 
the way it works inside. By defining a toolkit of useful func
tions and combining them, we can build powerful pro
grams that are short and easy to understand. 

In Pascal. functions can return only simple data objects 
such as numbers or characters, but real programs use big 
data structures and can't easily be written using these func
tions. In Hope, functions can return any type of value, in
cluding data structures equivalent to Pascal's arrays, 
records, and much more. Programming in Hope has the 
flavor of simply writing down the answer by writing an ex
pression that defines it This expression wil l contain one 
or more function applications to define smaller parts of 
the answer. These won't usually be built in like sqrt. so 
we' ll have to define them ourselves, but we' ll sti ll think of 
them as definitions of data objects, not as algorithms for 
computing them. 

A SIMPLE HOPE EXAMPLE-CONDITIONALS 
Let's see how we can define max in Hope. Like Pascal. 
Hope is a strongly typed language; we must tell the com
piler about the types of objects in our programs so it can 
check that they're used consistently The function defini
tion comes in two parts-the declaration followed by one 
or more recursion equations. First we declare the argu
ment and result types: 

dec max : num # num -> num; 

dec is a reserved word (must be in lowercase) signaling 
the start of the declaration of the function max, which 
takes two numbers as arguments and returns a single 
number as its result Read the symbol: as "takes a:' Names 
consist of uppercase and lowercase letters (which are 
distinct) and digits and must start with a letter. The cur
rent fashion is to use lowercase, You can separate sym
bols with any number of blanks and new lines for clarity. 
A space or new line is needed only when adjacent sym
bols might be confused as one symbol without it 

The next part of the declaration gives the types of the 
arguments. Integers are of the predefined type num (in 
lowercase). Read # as "and a" ; alternatively, you can use 
the reserved word X. Read - > as "yields:' The semicolon 
marks the end of the declaration. max needs only one 
recursion equation to define it. 

--- max(x,y) < = if x > y then x else y; 

Read the symbol --- as "the va lue of." The expression 
max(x,y) is called the left-hand side of the equation. It 
defines x and y as formal parameters or local names for 
the values that will be supplied when the function is 
applied. Parameter names are loca l to the equation, so 
x and y won't be confused with any other x or y in the 
program. The symbol < = is read as "is defined as ." 

The rest of the equation (called the right-hand side) 
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defines the result. It's a conditional expression. The sym
bols if , then , and else are reserved words. If the value of 
the subexpression x > y is true, the value of the whole 
conditional expression is the value of x: otherwise, it's the 
va lue of y. The two alternative va lues can be defined by 
any Hope expression. 

Whi le Pascal 's conditional statement causes one of two 
actions to be performed, Hope's conditional expression 
specifies one of two va lues. Hope doesn't specify the 
order in wh ich the two expressions are evaluated. On a 
computer that uses parallel processing, such as the Im
perial College ALICE machine, it's even possible to 
evaluate all three expressions in parallel and throwaway 
one of the results when the value of the condition is 
known . 

USING FUNCTIONS WE'VE DEFINED 
A Hope program consists of a single expression contain
ing one or more function applications. When the expres
sion is evaluated, the result and its type are printed on 
the screen. Here's a simple program that uses max: 

max(10,20) + max(1 ,max(2,3)) ; 
23 : num 

The rules fo r evaluating the expression are the same as 
those in Pascal. Function arguments are evaluated first. 
the functions are applied, and finally other operations are 
performed in the usual order of priority 

We can also use existing functions to define new ones. 
Here's the Hope version of MaxOf3: 

dec MaxOf3 : num # num # num - > num; 
--- MaxOf3(x,y,z) <= max(x, max(y,z)); 

A MORE INTERESTING EXAMPLE 
Just as Pascal's conditional statement is replaced by Hope's 
conditional value, so the repetitive statement is replaced 
by the repetit ive value. Here's a Pascal function that 
multiplies two numbers using repeated addition: 

function mult(x,y: INTEGER):INTEGER; 
var prod:INTEGER; 
begin 

prod: = 0; 
wh ile y>O do 

begin 
prod : = prod + x; 
y: = y-1 

end; 
mult : = prod 

end ; 

It's hard to be sure th is function does enough additions 
(it took me three tries to get it right) , and this seems to 
be a general problem with loops in programs. A common 
way of checking imperative programs is to simulate their 
execution. If we do this for input values of 2 and 3, we'll 

(continued) 



TEK 2200 SERIES 
PORTABLE OSCILLOSCOPES 

THE ANSWER 
BY ANY MEASURE 

You can't judge a scope 
by its cover. 

When you look at our simplified, 
practical internal design, you 
see why the Tek 2200 Series 
delivers unparalleled high 
performance and reliability in 
the field. You get quality that's 
unmistakably Tektronix in scopes 
so advanced, they cost you less 
to buy and own. 

Through an innovative new con
cept in scope design we reduced 
the number of mechanical parts 
by 65%. Reduced cabling by 
90%. Virtually eliminated board 
electrical connectors. And elimi
nated the need for a cooling fan. 

The result: a scope with 
designed-in simplicity that 
increases reliability as it cuts 
downtime and repair costs. All of 
which means outstanding value in 

. Prices F.0.8 , Beaverton , Oregon 
t3-year warranty includes CRT and applies to 2200 
family oscilloscopes purchased alier 111/83, Scopes 
are UL listed, CSA and VOE approved 

a compact, lightweight package 
that your service technicians will 
appreCiate. 

Plus, you get a selection of per
formance to precisely match your 
needs. There are the 60 MHz 
sing le time base delay 2213A at 
$1275* and the 60 MHz dual 
time base 2215A at $1525~ And at 
100 MHz, the dual time base 
2235 at $1750* and the 2236 
with an integ rated counter/ timer/ 
multimeter at $2650~ 

The industry's first three-year 
warrantyt is testimony to 2200 
Series dependability. Adding 
value to value are a variety 
of optional service plans that can 
economically extend this cover
age to five years. 

Consider what you're paying 

Copyriglll © 1985, Tektronix. Inc, All rig hts reserved . TTA-517-1 
Prices subleclto change. 

now in downtime, in service, in 
back-up scopes, On the bottom 
line, a Tek 2200 Series scope will 
save you money, time and trouble 
now and in the years to come. 

Contact your Tek Sales 
Engineer for a demo today. Or 
call 1-800-426-2200, Ext. 201. 
In Oregon, call collect: 
(503) 627-9000, Ext. 201 . 

1ektronix® 
COMMITTED TO EXCELLENCE 

AUGUST 198 5 • BY T E 237 



Inquiry 62 

COMPETITIVE EDGE 
P.o. Box 556 - Plymouth, M148170 - 313--451-0665 

Compupro®, LOMAS, EARTH, TELETEK,Macrotech 
S-100 CIRCUIT BOARDS 

$750. Lomas 286 $821. Macrolech 286IZBOH 
261. Lomas8086 420. Lomas 10MHz.8086 
245. LomasOctaport '"BSerial 320. lomas 4 serial 
347. Lomas LOP'· 72 206. LOP NU Disk 2q48K 
417. Lomas256KDram 445. Teletek5BCB08612BK 
795. Lomas512KDram 562. Macrotech512Kstalic 
240. Lomas Aam 67 r. 725. LOP 1 024K Dram 
465. LomasHazilall'· 244. LomasColorMagic "'16K 
189. Thunder 186 '· 1095. Lomas MSOOS" 2.11 

$995. 
520. 
200. 

1271. 
999. 

1595. 
821. 
476. 
200. 

CompuPro 286 CPU'· 
CompuPro SPU Z'-BMHZ 
CompuPro 8085/88'· 
CompuPro Disk 1 A I. 
CompuPro Disk 3 I. 
CompuPro Ram 22 r .. 
CompuPro Ram 23 t . 

CompuPro Ram23128 
CompuProCPU Z '· 
CompuPro CCP/M~816® 
System Support One" 
TeletekHDI 

250. lomasCCP/M~86·· 280. CompuProMOriveH1!:512K 417. 
245. CompuProl/04 245. CompuProl/038port 347. 
375. Teletek SBC 1 525. Telelek sec 1 6MHz 128 699. 

Teletek Systemasler«' 557. Systemasterll® 899. Turbodos®for Teletek 650. 

Lomas 2 Megabyte Ram-(2048K) just $1495. 

Earth Computer TURBO SLAVE 18MHz 128K $395. 
Turbo Slave I runs with Teletek, North Star Horizon, Advanced Digital and Others under Turbodost~ 

SYSTEMS 
40 MB Hard Disk, Tape Back up,S" Floppy SUb-System for CompuPro $2895 
CompuPro 85/88,256K,CDOS, SSI,I/O 4,2-96TPI DRS, 15 Slot $3095 
CompuPro 85/86,256K,COOS, S51,1I0 4,1-96TPI,20MB, 15 Siol $4295 
2861Z80H,1024K Static, COOS, SSI,1I0 4,1·96TPI,40MB, 15 Siol $7495 
266, 1024K. 20MB, AuloCad 2 System - Re~dy 10 Run $8395. 
Lomas 286,1024K,20MB HD,I ·5~,CDOS, 6 SERIAL, 2 Par, 15 Siol $4995 
Lomas Thunder 186, 256K, 20 MB HO, 1 ·5~, COOS, 4 Slot $2895 
Telelek 8MHz Masler, 4·8MHz 128K SLVS, 1·5",20 MB HO, TDOS $4495 

UPGRADE YOUR IBM® PCTM!! 
MONITORS GRAPHIC BOARDS HARD DRIVE KITS 

AmdexJl0A $159 Hercules Monochrome '299 PC 10MBPC $695 

TaxanColor440 '54' Hercules Color Card $159 PC21MBPC sa.5 
PnncatonCoIorHR· t2 $459 TocmarGraphicsMasl0r $449 AT21MBAT $795 

Pnncal0nColor SR·t2 5849 Paradise Graphics 5279 AT36MBAT $t295 
STB Graphix _ II $279 AT70MBAT $2295 

AT80MBAT $3295 
NUL TI-FUNCnON BOARDS FLOPPY DRIVES ATl19MBAT $3595 
AST6Pak64K 5245 TEAC 1/2 HT F055B $119 t,2,3,4 MB Memory 

Ouadram Expanded Ouadboard OK $219 Mitsubishl96 TPI $t25 Boards lor IBM PC 
TocmarCaptaln64K " .. 5- DSDD Color Oiskenes '21 Call 

ALL PRICES SUBJECT TO CHANGE AND STOCK ON HAND 
CompuPro is a Registered Trademark 01 Viasyn , CPU Z. Disk lA, Disk 3, Interlacer 3, Interlacer 4" CPU 286, CPU BOSSISS . 
System Support t, MDRIVE·H. Ram 22, Ram 23 are trademarks or registered trademarks 01 Viasyn. CP/M 2.2. CCP/M, are 
registered trademarks 01 Digital Research Inc. MSDOS is a legistered trademark 01 Microsoft, Systemaster & Systemaster II are 
registered trademarks 01 Teletek Enterprises. Turbodos is registered trademark 01 Soltware 2000. IBM is a registered trademark 
at Intemahonal Business Machines. AutoCad 2 is a registered trademark 01 AutoOesk. Inc. 

UNLOCK THE SECRETS 
OF MACHINE LANGUAGE. 
Our Visible Computer teaching systems do more than tell 
you about machine language, they show you - by turning 
your computer into an animated simulation of its micro
processor chip. You'll actually see the registers change as 
the processor executes instructions; you'll see how 
instructions are executed, not just the result. 

The extensive manual may just be the clearest tutorial on 
machine language ever written. You'll work "hands-on
keyboard," at your own pace, as you progress through 30 
demonstration programs stored on disk. 
Apple II version: $49.95, Commodore 64 version: $39.95, 
NEW! The Visible Computer: 8088 (IBM PC): $69.95. At 
better software dealers or direct from Software Masters, 3330 
Hillcroft, Suite BB, Houston, Texas 77057. (713) 266·5771. 
MC / Visa accepted. Mail orders enclose $3.00 snipping. 

238 BY T E • AUGUST 1985 

Software 
Masters™ 

Inquiry 299 

A HOPE TUTORIAL 

find that prod starts with the value 0 and gets values of 
2,4, and 6 on successive loop iterations, which suggests 
that the definition is correct. 

Hope doesn't have any loop structures, so we must write 
all the additions that the Pascal program performed in a 
single expression. It's much easier to see that this has the 
right number of additions: 

dec mult num # num - > num 
--- mult(x,Y) <= 0 + x + x + 

or would be if we knew how many times to write + x. The 
hand simulation suggests we need to write it y times, 
which is tricky when we don't know the value of y. What 
we do know is that for a given value of y , the expressions 
mult(x,y) and mult(x,y - 1) + x would have the same 
number of + x terms if written out in full. The second one 
always has two terms, whatever the value of y, so we'll 
use it as the definition of mult: 

--- mult(x,y) < = mUlt(x,y - 1) + x; 

On the face of it we've written something ridiculous. 
because it means we must apply mult to find the value 
of mult. Remember, however, that this is really shorthand 
for 0 followed by y occurrences of + x. When y is zero, 
the result of mult is also zero because there are no + x 
terms. In this case, mult isn't defined in terms of itself. so 
if we add a special test for it. the definition terminates. 
A usable definition of mult is 

--- mult(x,Y) < = if Y = 0 then 0 else mult(x,y - 1) + x; 

Functions that are defined using themselves like this are 
called recursive. Every Pascal program using a loop can 
be expressed as a recursive function in Hope. All recur
sive definitions need one case (called the base case) where 
the function isn't defined in terms of itself. just as Pascal 
loops need a terminating condition. 

ANOTHER WAY OF USING FUNCTIONS 
Hope enables us to use a function with two arguments 
as an infix operator. We must assign it a priority and use 
it as an infix operator everywhere, including the equations 
that define it. The definition of mult used as an infix 
operator looks like this: 

infix mult 8; 
dec mult : num # num - > num; 
--- x mult y < = if Y = 0 then 0 else x mult(y - 1) + x; 

A bigger number in the infix declaration means a higher 
priority. Since a priority of 8 is higher than that of the sub
traction operator, mult's second argument. y - 1, in the 
recursion equation must be in parentheses. Most of 
Hope's standard functions are supplied as infix operators. 

OTHER KINDS OF DATA 
Hope provides two other primitive data types. A truval 
is equivalent to Pascal's Boolean data type and has values 
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true or false. We've already seen an example of an ex
pression that defines a truval: x> y. > is a standard func
tion whose type is num # num - > truval. We can use 
truvals in conditional expressions and combine them with 
the standard functions and, or, and not. 

Single characters are of type char, with values 'a' , 'b ', 
and so on. Characters are most useful as components of 
data structures such as character strings. 

DATA STRUCTURES 
Practical programs need data structures, and Hope has 
two standard kinds already built in . The simplest kind. 
called a tuple, corresponds to a Pascal record. We can bind 
a fixed number of objects of any type together into a tuple. 
For example: (2,3) and Ca' ,true) are tuples of the type num 
# num and char # truval. respectively. 

We use tuples when we want a function to define more 
than one value. Here's one that takes the time of day de
fined in terms of seconds since midnight and converts it 
to hours, minutes, and seconds: 

dec time24 : num -> num # num # num : 
--- time24(s) < = (s div 3600, ,-

s mod 3600 div 60, 
s mod 3600 mod 60) : 

div is the built-in integer division function, and mod gives 
the remainder after integer division. If we type an applica
tion of time24 at the terminal. the resulting tuple and its 
type will be ' printed on the screen in the usual way. 

time24(45756) : 
(12,42,36) : (num # num # num) 

The second standard data type, called a list. corresponds 
roughly to a one-dimensional array in Pascal. It can con
tain any number of objects (including none at all), but they 
must all be the same type. For example, [1 ,2,3] is an ex
pression of type list(num). 

There are two standard functions for defining lists. The 
infix operator :: (pronounced "cons") defines a list in terms 
of a single object and a list containing the same type of 
object: 

10 :: [20 ,30,40] defines the list [10 ,20,30,40] 

Don't think of :: as adding 10 to the front of [20,30,4Q] . 
It reall y defines a new list. [10,20,30,40] , in terms of two 
other objects without changing their meaning, rather in 
the same way that 1 + 3 defines a new value of 4 without 
changing the meaning of 1 or 3. 

The other standard list function is nil. which defjnes a 
list with no elements in it. We can represent every list by 
an expression consisting of applications of :: and nil. When 
we write an expression like 

['ei ,'a' ,'t'] 

Hope considers it to be just a shorthand way of writing 
(continued) 
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'c' :: ('a' :: ('t' :: nil)) 

Another shorthand way of writing lists of characters is to 
enclose the character string in double quotes: "cat". When 
the result of a Hope program is a list of numbers, it's 
printed out in the concise bracketed notation; if it's a list 
of characters, it's printed in quotes. 

Every data type in Hope is defined by a set of primitive 
functions like:: and nil. They're ca lled constructor func
tions and aren't defined by recursion equations. When we 
defined a tuple, we were actually using a standard con
structor called, (pronounced "comma") . Later on we'll see 
how constructors are defined for other types of data. 

FUNCTIONS THAT DEFINE LISTS 
If we wanted to write a Pascal program to print the first 
n natural numbers in descending order. we'd probably 
write a loop that printed one value out on each iteration. 
For example, 

for i: = n downto 1 do write(i); 

In Hope we write 'one expression that defines all the 
values at once, rather like we did for mult: 

dec nats : num - > list(num); 
--- nats(n) < = if n = 0 then nil else n:: nats(n - 1); 

nil is useful for writing the base case of a recursive func
tion that defines a list. If we try the function at the ter
minal by typing 

nats(10); 
[10,9,8,7,6,5,4,3,2,1] : list(num) 

the numbers are in descending order because that's the 
way we arranged them in the list. not because they were 
defined in that order. The values in the expressi,on defin
ing the list are treated as though they were all generated 
at the same time, On the ALICE machine they actually are 
generated at the same time. To get the results of a Hope 
program in the right order, we must put them in the right 
place in the final data structure. 

If we want the list of the natural numbers n through I 
in ascending order, we need to use another built-in opera
tion, <> (pronounced "append"), that concatenates two 
lists. 

--- nats(n) < = if n = 0 then nil else nats(n - 1) < > [nJ; 

We put n in brackets to make it into a (Single-item) list 
because < > expects both its arguments to be lists. We 
could also have written (n :: nil) instead ·of [n) . 

DATA STRUCTURES AS PARAMETERS 
Suppose we have a list of integers and we want to write 
a function to add up all its elements. The declaration will 
look like this: 

dec sumlist : list(num) - > num; 

We need to refer to the individual elements of the actual 
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parameter in the equations defining sumlist. We do this 
using an equation whose left-hand side looks like this : 

--- sumlist(x :: y) 

This is an expression involving list constructors and cor
responds to an actual parameter that is a list. x and yare 
formal parameters, but they name individual parts of the 
actual parameter value. In an application of sumlist like 

sumlist([1,2,3]) 

the actual parameter wi ll be "dismantled" so that x names 
the value 1 and y names the value [2 , 3). The complete 
equation wil l be 

--- sumlist(x :: y) <= x + sumlist(y) ; 

Notice there's no base case test. As we might expect. it's 
the empty list. but we can't test for it directly in the equa
tion because there's no formal parameter that refers to 
the whole list. In fact. if we write the application 

sumlist(nil) 

we'll get an error message because we can't dismantle nil 
to find the va lues of x and y. We must cover this case 
separately using a second recursion equation: 

--- sumlist(nil) <= 0; 

The two equations can be given in either order. When 
sum list is applied, the actual parameter is examined to 
see which constructor function was used to define it. If 
the actual parameter is a nonempty list. the first equation 
is used, because nonempty lists are defined using the :: 
constructor. The first number in the li st gets named x and 
the remain ing list y. If the actual parameter is the empty 
list. the second equation is used because empty lists are 
defined using the constructor nil. 

PATTERN MATCHING 
An expression composed of constructors appearing on 
the left-hand side of a recursion equation is called a pat
tern. Selecting the right recursion equation and disman
tling the actual parameter to name its parts is called pat
tern matching. When you write a function , you must give 
a recursion equation for each possible constructor defin
ing the argument type. 

Sometimes we don't need to dismantle the actual param
eter, and we can use a formal parameter in the pattern 
that matches the whole object. irrespective of what con
structors were used to define it. As an example, let's see 
how we could define our own version of the append func
tion to concatenate two lists. Let's call it cat. 

infix cat : 4; 
dec cat: list(num) # list(num) -> list(num); 
--- (h :: t) cat r <= h :: (t cat r); 
--- nil cat r <= r; 

The first list parameter is matched by the pattern (h : :t) 
(col1til1ued) 
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monitors. The MB-142's 
large 14~inch screen, com
bined with its ultra-high 
720 x 350 resolution, 
can display characters 
that are larger and 
more legible than what 
you can get with ordi
nary monochrome 
monitors. Another 
great plus is that the 
MB-142 plugs directly 
into the monochrome 
board of your IBM or com
patible-just like your pres
ent monochrome monitor, 
with nothing more to buy. 

Because of the MB-142's 
advanced electronic cir
cuitry, you even have the 
ability to mix graphics and 
text on the same display 
when using graphics and text 
boards from leading manu
facturers such as Persyst, 
STB, Paradise, Hercules, AST 
and many others. What makes 
it all possible? The same 
sophisticated technology 
used in color monitors. 
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MB·142 

P usha 
button {or 

instant reverse 
screen 

screen 
image 

t he MB.142 
supports 

all the 
winning 
cards 

f or business, 
black and 

white makes 
more sense 
than green 
and black 

t he big difference is 
that the MB-142 

monitor does the job for 
significantly less money. 
The MB-142 is designed 

to interface economically, 
too. Imagine seeing your 

favorite business graphics 
or CAD/CAM packages, 

such as Lotus 1-2-3, Ener
graphics, Chart-Master, 

AutoCAD, CAD Draft and 
VersaCAD, in ultra-high 

resolution black and 
white. Also, take full 

advantage of your pro
gram's windowing 

capability using the large 
14-inch screen. 

Take a good look at the 
differences that set the 

MB-142 apart from the rest. 
No other monochrome 
monitor gives you the 
fatigue-free black and 

white viewing, text and 
graphics capabilities 

and easy interface. 
Naturally enough, 

the MB-142 is from 
Roland DC-the 

new computer 
peripherals company 

that's pointing the way 
to the future. Look for 
this and other Roland 
products at fine com-

puter dealers 
everywhere. 

For more information, 
contact: Roland DC, 

7200 Dominion Circle, Los 
Angeles, CA 90040. 

(213) 685-5141. 

The software programs listed are trademarks 
of the following companies: AutoCAD. 

AUTODESK. Inc.; CADDraft. Personal CAD 
Systems, Inc.; Chart-Master, Decision 

Resources, Inc.; Energraphics, Enertronic 
Research. Inc.; Lotus 1-2-3, Lotus Develop· 
ment Corp. ; VersaCAD, T&W Systems. Inc. 
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Inquiry 385 for End-Users. Inquiry 386 for DEALERS ONLY. 

DATA SPEC presents the affordable data switch. At $59.95* you 
can conveniently switch between your peripherals without the 
need for expensive equipment. You also gain outstanding durability 
with the following quality features: 

• Full metal construction • All 25 pins switched 
• Complete shielding IExceeds EC.C. • Gold plated connector pins 

requirements) • Safe "break before make" 
• Reinforced printed circuit boards operation 
• Anti-skid feet • One year warranty 
Isn't it about time you benefit from high performance at affordable 
prices? The $59.95 data switch from DATA SPEC. Ask for it at your 
nearest authorized DATA SPEC dealer. 

ru~~~6~~a® __________ _ 
FROM ALLIANCE RESEARCH CORPORATION 

20120 Plummer Street. Chatsworth, CA 91311 • 1-818-993-1202 
'Manufacturer's suggested retail price for model AB-25. Al B switch. Al BI C (25 or 36 pin 
configurations) and cross matrix data switches are also available. 

=.=~:=.::. --- -----
="=~ == PC/XT --..- ~ -- -

FEATURES: 
• Affordahly priced PClXT/AT Computer 
• Runs pc, MS-DOS, CPMl86 
• Orcoursc. lhis\'c~tjJccomputcr runs Flight 

simulator, Lotus 1-2-3, Symphony, 
Framework, J\!acitlrcc, D base [I & HI. PC 
Painl, Auto C.A.D., and tons of soRware. 

• We have a demo system available for your 
tCSlill8. 

COMPUTER SYSTEMS 
NOVA AT Entry Mod,1 .... .............. ..... 12695 
NOVA AT 640K mother board , Intel 180286 CPU 
(Option SMIIZ), 195W P.S. Teac 1.2MB floppy 
dr .• DTC hard disk/floppy controller. 

©Copyright 1985 Al liance Research Corporation 

THE lOP OF THE LINE IBM COMPATIBLE 
SUMMER SPECIALS 

NOVA AT Enhll1ce Model . . . .. .... ... . . $3995 
NOVA AT 1MB mother board, Intel 180286 CPU (Olltion 
SMHZ), I!J5W power supply, Teac 1. 2MB floppy dr., 20M!,\ 
hard disk, 2 Scrialll paraliel card, keyboarrl. 

NOVA PC Ban Bone . . . . $695 
64K mother board, case, 
130W power supply, fl oppy 
controller, keyboard. 

NOVA PC 25!K .......... ...... . $1295 NOVA XT 256K ................... 11895 
256K mother board, case, 130W 
power supply, 2112 hL drive, 6 pack 
compatible multifullction, color 
grapft i ~ card, 4-drivc controller emil . 

256K mother hoard, case, 13DW power 
supply, 2112 hL drive, 6 pack cmt1palihlc 
multifunction card, 10MB hard disk, 
urc H.D. COlll 1'Ol1or color grnpli i<:. -I-d r 
controller 

UPGRADE KIT lor PC " XT 
Internal, Thac 10MB H.D.+DTC controller ... S595 
Internal. Microscience 20MB+DTC controller $695 
lnternal , \I>" in 10MB lape back up with mrtridge 

and cable, rree installat ion ....... . ...... S59S 
High quality XT 130W power supply . ... ... $130 

NOVA !!tries Add On Raud 
NOVA bare board wlinstallal ion manual . .. .. $79 
NOVA IHunclion Ixlard w/64K (AST G pack 

com\latible). . . ... .. $185 
Mono-grnphic card (Hercules compatible) ... SI70 
Floppy controller with cable . . . . . S90 
~ligh {lUality XT 130W power supply .. .. .. $130 

NOVA extcrnal , 10MB. 20M B, IIJMB 1h]JC 
back up system rrom.. . .. $850 

NOVA external case with 50W power supply 
ror 11 D. & tape backup .... . .... . ..... $17 

OISK DRIVE "d MONIIDR "d ACCtSIORI~ 
Thac 5513 112 ht.. 3uOKB fl oJlPY drive . . . .... ... .. . $105 
Microscicnce 10MB, 20MB ... . . .... .... . . (Lowest price) 
Miniscribc or Teac 10MB han] disk . . .... . ... . .. ... S420 
Kcylronics compatible /5 15\ keyboard .... ... . . .. $130 
Hitcc keyboard (made in U.S.A.) ..... ............ $130 
Amdek 310A amber monitor . .. ........... . ....... $147 
t\mdek color JV (720x240) .. . . .. ..... . $385 

DEALER INQUIRIES WELCOME. - NOm PC/XT KITS AVAILABLE 
COMPUTRADE COMPANY (in Koll Commercial Center) 

780 Thimble Road , Suite 605, San Jose, CA 95131 
'Illl. (408) 946-2442, Telex: 171605 

Hours: Mon-Fri 9:00 a. m.-6:00 p. m. 
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so that its first item (the "head" ) and the remaining list 
(the "tail " ) can be referred to separately on the right-hand 
side. The second recursion equation covers the case when 
the first list is empty. The second list parameter is matched 
by the pattern r whether it's empty or not. 

In addition to writing enough recursion equations to 
satisfy all the parameter constructors, we must also be 
careful not to write sets of equations in which more than 
one pattern might match the actual parameters. because 
that would be ambiguous. 

We can write patterns to match arguments that are 
tuples in the same way. When we wrote mult(x,Y) you prob
ably thought the parentheses and the comma had some
thing to do with the function application . In fact. we were 
constructing a tuple, and the parentheses were needed 
only because the tuple constructor (,) has a low priority. 
Hope treats all functions as having only one argument. 
This can be a tuple when you want the effect of several 
arguments. Without the parentheses 

mult x, Y 

would be interpreted as 

( mult ( x ), Y ) 

A recursion equation with the left-hand side 

--- mult ( x, y ) < = 

is just a pattern match on a tuple. The first item in the 
tuple gets named x and the second one y. 

We can even use pattern matching on num parameters. 
These are defined by two constructors called succ and 
O. succ defines a number in terms of the next lower one. 
o has no arguments and defines the value zero. Surely 
o is a va lue, not a function? Well. we're already used to 
thinking of function applications as another way of writing 
val ues. so it's quite consistent to think of 0 as a function 
application. Here's a version of mult that uses pattern 
matching to identify the base case: 

infix mult : 8; 
dec mult : num # num -> num; 
--- x mult 0 <= 0; 
--- x mult succ(y) < = (x mult y) + x; 

We can read succ(y) as " the successor of some number 
that we' ll ca ll y." Instead of naming the actual parameter 
y as we did in the original version of mult, we're naming 
its predecessor. 

SIMPLIFYING EXPRESSIONS 
In Pascal programs we can simplify complex expressions 
by removing common subexpressions and evaluating 
them separatel y. Instead of writeln((x + y) *(x + y)) ;, we 
wou ld probably write z : = x + y; writeln(z*z);, which is 
clearer and more efficient. Hope programs consist only 
of expressions, and it's even more important to simplify 
them. We do this by using a qualified expression: 

(continued) 



New Generation Communications 

Our new Crosstalk Mark 4 behaves 
just as reliably as the Crosstalk 
you've always trusted. But when you 
ask it for a bit extra, you're in for 
some surprises. 

Up To 15 
Concurrent 
Sessions 

Mark 4 supports the X.PC multiple
session protocol, so it's capable of up 
to 15 concurrent communications 
sessions, each with the end-to-end 
error-checking needed for 
tomorrow's higher speed modems. 

With more than one session going 
on at once, you need some way to 
keep track of them all . Crosstalk Mark 
4 has that, too. 

What You Get Is 
What You See 

Mark 4 identifies each session with 
a "page" number. You can flick from 
one session to another with one 
keystroke. See each one full screen. 

But if you'd like to keep an eye on 
more than one session at once, you 
can create windows - as many as 
you need in any size or shape - to 
display them all. 

Menu? Or 
Command? 

No matter how expert you are, 
Mark 4 is just your speed. It operates 
on command, or with a menu, or 
any combination of the two. 

Inquiry 21 3 

If you need help at any point in 
your command sequence, Mark 4 
gives you suggestions that apply 
precisely to the task at hand. 

Why Repeat 
Yourself? 

If you make the same calls often, 
as most people do, Mark 4 can save 
you a lot of dull repetition. It has 
built-in command programs to call 
up and log in to most of the major in
formation utilities. 

But Mark 4 goes one step further. It 
can "memorize" any command 
sequence you perform, then repeat it 
that way any time you ask it to . You 
can't make programming much 
easier than that. 

And Now, By 
Popular Request ... 
- Mark 4 has a text-editor built 
in. You can create and 
edit files without 
having to leave 
Crosstalk. 
- Mark4 
emulates the 

IBM 3101, DEC VT-52 , VT-100, and 
the TeleVideo 900 series. Most other 
programs emulate one or two. 
- In addition to X.PC, Crosstalk 
Mark 4 supports Kermit, Xmodem, 
and of course our own Crosstalk 
protocol. 

How New Is New 
Generation 
Communication? 

New enough for the advanced 
breed of modem that's already 
coming around the comer. New 
enough to give you the best high
speed, error-checked communication 
possible on noisy phone lines - or 
secure dedicated lines. 

Finally, because Crosstalk is 
already the industry standard for 
small business computers, Mark 4 is 
at home in a broader universe than 
any other communications software. 

It may be new and improved 
and revolutionary - but 
it's still Crosstalk. 

most popular 
terminals, including 1000 Holcomb Woods Parkway / Roswell, Georgia 30076 

AUGUST 198 5 • BY T E 245 



MACROTECH 
THE PRICE PERFORMANCE LEADER 

IN PC-AT MEMORY 
EXPANSION 

NOW - The absolute best value in PC-AT memory 
expansion is available from Macrotech, a leader in 
memory products for nearly four years. With 120 
nanosecond ram chips and low power consumption, 
Macrotech's MSR-AT sets a new performance stan
dard. The MSR-AT is available in up to 3 megabytes at 
the lowest price in the industry. 

Features: 

• Addressing flexibility; XENIX users can address up to 3 
megabytes on any 128k boundary. DOS users can add sys
tem memory up to 640k and also create ram disks of up to 
2.5 megabytes. 

• High quality mUlti-layer PC board is fully assembled and 
tested . Fully soldered construction provides highest possible 
reliability. 

• Low power consumption and single card design provide op
timal cooling even when more than one MSR-AT is installed. 

• 120 nanosecond ram chips assure optimal performance 
even with clock speeds above 6mhz. 

• Full one year warranty. 

ONLY $1450 for full 3 megabytes. Check our low price on 
other configurations. . 

Dealer and OEM inquiries welcome. 

MACROTECH International Corp. 
9551 Irondale Avenue 
Chatsworth, CA 91311 
Phone: (BOO) B24-31B1 

In Calif: (B1 B) 700-1501 • Telex: 9109970653 
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let ?- x + y in z*z; 

This looks like an assignment. but it isn't. = = is read as 
"is defined as," and z is local to the expression following 
the in. If we write something like 

letz == z+1 inz*z; 

we're actually introducing a new variable, z, to use in the 
subexpression Z*Z. It hides the original one in the sub
expression z + 1, 

There's a second form of qualified expression for peo
ple who like to use variables first and define their mean
ings later. It looks like this : 

Z*Z where z == x+y; 

The result of the qualified expression is the same whether 
we define it using let or where. x + y is evaluated first. and 
its value is used in the main expression. 

The qualifying expression will often be a function ap
plication that defines a data structure, If we want to name 
part of the structure, we can use a pattern on the left-hand 
side of the = = symbol. 

dec time12 : num -> num # num; 
--- time12(s) < = (if h > 12 then h -12 else h,m) where 

(h,m,s) == time24(s) ; 

We'll use this construction most often when we write 
recursive functions that define tuples. Suppose, for exam
ple, that we want to form a string of words from a sentence. 
For simplicity, a word is taken to be any sequence of char
acters, and words are separated in the sentence by any 
number of blanks. The sentence and a single word will 
be list ( char) objects and the final sequence of words 
a list(list(char)). 

It's fairly straightforward to obtain the first word. Here's 
a function that does it: 

dec firsttry : list(char) -> list(char); 
--- firsttry(nil) <= nil; 
- -- firsttry(c :: s) <= if c=" 

then nil 
else C :: firsttry(s); 

One of the nice features of Hope is that we can type in 
and print out any kind of value, so it's easy to check out 
the individual functions of our program separately. If we 
test firsttry we'll see 

firsttry ( "You may hunt it with forks and Hope" ) ; 
"You" : list ( char) 

But there's a problem here, because we're going to need 
the rest of the sentence if we're to find the remaining 
words. We must arrange for the function to return the re
maining list as well as the first word. This is where tuples 
come in: 

dec firstword : list(char) -> list(char) # list(char); 
--- firstword(nil) <= (nil, nil); 

(continued) 



IT'S NICE TO HAVE 
A WORKAHOLIC 
PERSONALITY 
AROUND THE OFFICE. 

H G H PE RFO RMANCE 

AVAILABLE NATIONWIDE 
THROUGH OUR NETWORK OF 
SALES AND SERVICE DISTRIBUTORS 

Inquiry 94 

Datasouth Computer Corporation 
Box 240947 • Charlotte, NC 28224 
704/523 ·8500·Tlx 6843018 DASOU UW 

Relax. 
When you need hard copy, 

leave the hard work to your office 
workaholic-a Datasouth printer. 
There's a high perfonnance worka
holic Datasouth for every hard 
copy job around your office. 

Move mountains of words 
and data with a never-say-die 
DS 180 or aDS 220. Type out 
correspondence with a speedy 
DaisyWheel 36. Or get an all
purpose Personal Printer to work 
overtime next to your desktop Pc. 

And get personal support 
direct from Datasouth, toll-free. 

Set up an interview with a 
high perfonnance workaholic 
today. Call for the name of your 
nearest Datasouth distributor. 

ffii iU!iiHIIUHiHI!H!iiH!IHffi 

P R N T E R S 
CALL TOLL FREE: 

1-800-222-4528 
Ext . 503 
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--- firstword(c :: s) <= if c = " 
then (nil,s) 
else ((c :: w, r) where 

(w,r) == firstword(s)) ; 

The qualified expression is in parentheses so it only ap
plies to the expression after else; otherwise we would 
evaluate firstword recursively as long as the sentence is 
nonempty, even if it starts with a blank, This version of 
the function produces 

firstword("Hope springs eternal , , , "); 
("Hope","springs eternal , , ,"): (list(char) # list(char)) 

We can use this to define a function to split the sentence 
into a list of its individual words: 

dec word list : list(char) - > list(list(char)); 
--- wordlist(nil) <= nil; 
--- wordlist(c :: s) < = if c = ' , 

then wordlist(s) 
else (w :: wordlist(r) where 

(w,r) == firstword (c :: s)); 

which we can test by typing an appl ication at the terminal: 

word list(" While there's life there's Hope "); 
[" While", "there's", "life", "there's"," Hope"] : 
list(list( char)) 

So far we've concentrated on features of Hope that have 
something in common with traditional languages such as 
Pascal. but without many of their limitations, such as fixed
size data structures, We've also been introduced to the 
functional style of programming in which programs are 
no lon'ger recipes for action but definitions of data objects, 

Now we' ]] introduce features of Hope that lift it onto a 
much higher level of expressive power and enable us to 
write programs that not only are extremely powerful and 
concise but that can be checked for correctness at com
pile time and mechanically transformed into more efficient 
versions, 

MORE POWERFUL FUNCTIONS 
The Hope compiler can spot many common kihds of 
errors by checking the types of all objects in expressions, 
This is harder than checking at run time, but it is more 
efficient and saves the embarrassment of discovering an 
error at run time in a rarely executed branch of the air 
traffic control system we just wrote, 

However, strict type checking can be a nuisance if we 
want to perform some operation that doesn't depend on 
the type of the data, Try writing a Pascal procedure to 
reverse an array of either 10 integers or 10 characters, and 
you'll see what 1 mean, 

Hope avoids this kind of restriction by. allowing a func
tion to operate on more than one type of object. We've 
already used the standard constructors :: and nil to define 
a list(num), a list(char), and a list(list,(char )), The standard 
equality function = compares any two objects of the same 
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type, Functions with this property are called polymorphic. 
Pascal's built-in functions abs and sqr and operators like 
> and = are polymorphic in a primitive kind of way. 

We can define our own polymorphic functions in Hope. 
The function cat we defined earlier concatenates lists of 
numbers, but we can use it for lists containing any type 
of object. We do this by first declaring a kind of "univer
sal type" called a type variable, We use this in the dec\ara
tion of cat where it stands for any actual type. 

typevar alpha; 
infix cat : 8; 
dec cat : list (alpha) # list(alpha) -> list(alpha) ; 

This says cat has two parameters that are lists and defines 
a list. but it doesn't say what kind of object is in the list. 
However, alpha always stands for the same type through
out a given declaration, so all the lists must contain the 
same type of object. The expressions [1 ,2,3] cat [4 ,5 ,6] 
and "123" cat "456" are valid, while the expression [1 , 2, 
3] cat "456" is not. The interpretation of a type variable 
is local to a declaration so it can have different interpreta
tions in other declarations without confusion. IEditor's note: 
In tfle version of Hope available on BYTEnet, tfle type variables alpha 
and beta are predefined.J 

Of course, it only makes sense for a function to be poly
morphic as long as the equations defining it don't make 
any assumptions about types, In the case of cat, it's de
fined using only :: and nil. which are polymorphic them
selves. However, a function like sumlist uses + and can 
only be used with lists of numbers as parameters. 

DEFINING YOUR OWN DATA TYPES 
wples and lists are quite powerful. but for more sophisti
cated applications we'll need to define our own types 
User-defined types make programs clearer and help the 
type checker to help the programmer. We introduce a new 
data type in a data declaration , 

data vague = = yes + + no + + maybe; 

data is a reserved word and vague is the name of the new 
type. = = is pronounced " is defined as" and + + is pro
nounced "or. " yes, no and maybe are the names for the 
constructor functions of the new type. We can now write 
function definitions that use these constructors in pattern 
matches: 

dec evade: vague - > vague ; 
--- evade ( yes ) < = maybe ; 
--- evade ( maybe) < = no ; 

The constructors can be parameterized with any type 
of object. including the type that's being defined. We can 
define types like lists, whose objects are of unlimited size 
using this kind of recursive definition, Here's a user-defined 
binary tree that can contain numbers as its leaves: 

data tree = = empty + + tip(num) + + node(tree # tree) ; 
(continued) 



Attention 
Earth. The BDS 
laser invasion is 
proof that all 8-page/minute 
laser engines are not created equal. 
BDS Corporation is the planet's largest 
manufacturer of devices using the Dataproducts 
printer mechanisms. And now, at the risk of (;il~IIiIllU. 
permanent brain damaQe to anl/.olilewith a 
laser or daisy wheel prlntets, we ate p 
laserprinter, the BDS Laser 630/8. 
OFFICE·READY AT $3495, BAnERIES NOT 11I1i1",JIIIIl" 

As the designation "630/8" implies, the 
is Diablo 630-compatible and operates at 8 
$3495, this is exactly what you need for a 
office and word-processing environment. 
versions. No retraining all the secretaries. No 
sound-proofing enclosures or long walks to 
(the BDS laserprinter is quiet enouQh to sit 
library). And no surprises. Like paYing $4750 by 
all the options you really need for your office. 

Now, however, the distance between BOS and 
daisy competition really starts opening 

You'll start out using your standard ;ri_lun"Al!c~l" 
Even before you teach people how to 
codes into their text, they'll be able to cusltonllZe 
the intelligent contml panel. 

For example, they may want to change mal[Jnlfrca~ 
Like blowing up text size for speeches 
for text compaction, or printing sideways for 
the BOS laserprinter will remember these new 
a power failure (we don't even need batteries, 
non-volatile memory)! 

Nine typefonts are provided in the basic COrlflOIJratl 
plete, for $3495. With optional font I"llIrtrltlnllllll 

typefonts may be simultaneously online for 
Competitive distance becomes parsecs 

architecture. One of the optional font cartridges .... v .. v" .... 

user-defined typefonts to be downloaded from the 
Which ought to create a brisk third-party business 
corporate logos, bar codes and special-purpose 

The final leap into hyperspace, and ahead ofthe 
achieved with dual-porting. Two computers can 
laserprinter, via one parallel and one serial Interface. 

For the office which hasn't yet standardized on 
network, two independent workstations can cormm. 
tually, one of the laser ports can 
while the other can connect to a Diablo"cOITlDlltiblli. 
host supermini or PC. 

All of the above cap'abilities combine 
to open up vast pOSSibilities. Both ~~jirIIII!!!~ 
for today 'and tomorrow. 
TAKE THIS AD .~~~ :..o.....-.......,,...-~ 
TO YOUR LEADER ~~~ 

If you 're a For
tune 1000-size 
company, we can 
Federal Express 
your BOS Laser 
630/8 the same 
day you call us 
with your pur
chase order 
number~ If you're a smaller company, we' 
tion probe in your direction, that will give you 
our nearest, authorized dealer. 

Oh. We don't mind landing the BOS unit 
to the other, inferior daisy wheels or lasets 
you may already have. Of course, after 
running them Side by side,you may · 
want to shoot your old printer 
straight out of (no pun 
intended) a cannon. 
Inquiry 34 



Inquiry 352 

MICRO CONTROLLED 
DIGITAL DATA RECORDER 

FEATURES: 
Microprocessor controlled 
data buffering • Buffers 
data in RAM • Data 
comes in at any standard 
baud rate, plays back at 
any baud rate (switchable) 
• Tape runs only during 
block record/playback • 
RS232 input/output 110/ 
220 v ac or 12 v dc • 1.2 
MB per tape side. Uses chrome oxide audio cass'ettes • Has 
hold-off during playback via CTS line • No data hold-off during 
record. 

APPLICATIONS: 
PROCESS CONTROL • POINT OF SALE • TELEPHONE 
SWITCH LOGGING (SMDR) • INSTRUMENTATION • DIAG
NOSTIC SUPPORT. PROGRAM LOADING • DATA LOGGING. 

BUFFERED VERSION MODEL PD1-BF .. . . . . . . . . $595.00 
NON BUFFERED VERSION - MODEL PD-1 . .. ... . $335.00 

TO ORDER, DIAL: 
(201) 356-9200 

~E£'Il'l-!q:f r 136 Lackland Drive 
Middlesex, N.J. 08846 

ATTENTION 
DISK JOCKEYS 

Give your PC Drive Power! 

Vfeature 
for IBM AT, Xl and compatibles 

supports BIG disks 
seCures disk data. 

Vfeature operates with AT- and XT-compatible . 
hard disk controllers. 

Golden Bow Systems 
$70.00 

3368 Second Ave., Suite F 
San Diego, CA 92103 
16191 298·9349 
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There are three constructors: empty has no parameters 
and defines a tree with nothing in it. tip defines a tree in 
terms of a single number. and node defines a tree in terms 
of two other trees. Figure 1 shows a typical tree. 

Here's an example of a function that manipulates trees. 
It returns the sum of all the numbers in the tree '. 

dec sumtree : tree -> num; 
--- sumtree (empty) <= 0; 
--- sumtree (tip(n)) <= n; 
- -- sumtree (node(l ,r)) < = sumtree(l) + sumtree(r); 

(continued) 

1 

2 3 4 

Figure I : A tld Pical &i rwid tree. 

Listing 1 a: Tfie polldmorpfiic function flatten can operate 
on trees of anld tldpe object 

dec flatten ' tree(alpha) -> list(alpha); 
- - - flatten(empty) <= nil ; 
- - - flatten(tip(x)) <= x :: nil ; 
--- flatten(node(x,y)) <= fl atten(x) <> flatten(y) ; 

Listing 1 b: Tfiese examples demonstrate tfie function 
flatten on various tldpes of trees. 

flatten(node(tip(1). node(ti p(2). ti p(3)))) ; 
[ 1, 2, 3] : list 

flatten(node(tip("one" ), 
node(tip("two" ). 

tip("three" )))); 
[" one" , " two " , " three"] : Iist(list(char)) 

flatten(node(tip(tip('a')) , 
node(tip(empty), 

ti p(node(tip('c') , 
empty))))); 

[ tip('a '),empty,node(tip('c') , empty) ] : list(tree(char)) 
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Unfartunately, there's na shorthand for writing tree con
stants like there is for list constants, so we've got to write 
them out the long way using constructors. If we want to 
use sumtree to add up all the numbers in the example 
tree, we must type in the expression 

sumtree(nade(node(tip(1 ), 
node(tip(2), 

tip(3))), 
node(node(empty, 

tip(4)), 
tip(5)))); 

This isn't really a drawback because programs that ma
nipulate complex data structures like trees will generally 
define them using other functions. However, it's very useful 
to be able to type any kind of constant data structure at 
the terminal when we're checking out an individual func
tion like sumtree, If we want to test a Pascal program 
piecemeal. we'll usually have to write elaborate test 
harnesses or stubs to generate test data. 

MAKING DATA MORE ABSTRACT 
The identifier list isn't really a Hope data type. It's called 
a type constructor and must be parameterized with an 
actual type before it represents one. We did this every time 
we declared a list(num) or a list(char), The parameter can 
be a user-defined type, as with a list(tree) , .or even a type 
variable. as in list(alpha), which defines a polymorphic data 
type Constructing new data types like this is a compile
time operation, not to be can fused with constructing new 
data values, which is a run-time operation. 

You can define your awn polymorphic data types. Here's 
a version of the binary tree we defined earlier that can 
have any type of value in its leaves: 

data tree(alpha) = = empty + + 
tip(alpha) + + 
node(tree(alpha) # tree(alpha)); 

Once again , alpha is taken to be the same type throughout 
one instance of a tree. If it's a number, then all references 
to tree(alpha) are taken as references to tree(num). 

We can define palymorphic functions that operate on 
trees .of any type .of object because our tree constructors 
are naw polymorphic Listing 1 shows a function to "flat
ten" a binary tree inta a list of the same type of object 

EVEN MORE CONCISE PROGRAMS 
The impartance of polymorphic types and functions is that 
they let us write shorter. clearer programs. It's rather like 
the way Pascal subroutines let us use the same code to 
operate on different data values, but much more pawer
ful. We can write one Hape function to reverse a li st of 
numbers .or characters, while we'd need to write two iden
tical Pascal subroutines ta rev~rse an array of integers and 
an array of characters. 

We can use polymorphic functions whenever we're con
(continued) 
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I 
erned only with the "shape" of a data structure and not 
ith the objects in it. Sometimes, however, we'll also want 

o apply some function to the primitive data items in the 
tructure. Here's a function that defines a list(num) whose 
lements are the squares of another list(num) using a func-
ion called square: 

~ec square : num -> num; r-- square(n) <= n*n; 
I 
pec squarelist : Iist(num) - > Iist(num); r-- squarelist(nil) < = nil; r-- squarelist(n :: I) < = square(n) :: squarelist(I); 

Every time we write a function to process every element 
f a list. we'll write something almost identical to square

ist. Here's a function to define a list of factorials: 

ec fact: num - > num; 
-- fact(O) < z 1; 
-- fact(succ(n)) < "" succ(n) * fact(n); 

pec factlist : list(num) - > list(num); r-- factlist(nil) < = nil; r-- factlist(n :: I) < = fact(n) :: factlist(I) ; 

'actlist has exactly the same "shape" as squarelist; it just 
pplies fact instead of square and then applies itself recur
ively. Values that differ between applications are usually 
upplied as actual parameters. Hope treats functions as 
ata objects, so we can do this in a perfectly natural way. 

function that can take another function as an actual 
arameter is called a higher-order function. When we 
eclare it we must give the type of formal parameter stand-

ng for the function in the usual way. The declaration of 
act tells us it's num - > num. Read this as "a function 

apping numbers to numbers." 
Now let's see how we can use this idea to write factlist 

nd squarelist as a single higher-order function. The new 
unction needs two parameters-the original list and the 
unction that is applied inside it. Its declaration will be 

ec alilist : list(num) # (num -> num) -> list(num); 

The "shape" of alilist is the same as factlist and squarelist. 
ut the function we apply to each element of the list will 

the formal parameter. 

-- aillist(nil, f) < z: nil; 
-- aillist(n :: I, f) <s f(n) :: alilist(I,f); 

e use alilist like this: 

IIlist( [2,4,6), square ); 
4,16,36 1 : list ( num ) 

IIlist( [ 2,4,6 ), fact ); 
2,24,720 1 : list ( num ) 

Notice that there is no argument list after the functions 
quare or fact in the application of aillist. so this construc
ion will not be confused with functional composition 
act(3) represents a function application, but fact by itself 
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represents the unevaluated function. 
Higher-order functions can also be polymorphic. We can 

use this idea to write a more powerful version of a\\\ist 
that will apply an arbitrary function to every element of 
a list of objects of arbitrary type. This version of the 
function is usually known as map: 

typevar alpha, beta; 

dec map : list(alpha) # (alpha - > beta) - > list(beta); 
--- map(nil, f) <= nil ; 
--- map(n :: I, f) <= f(n) :: map(I ,f); 

The definition now uses two type variables, alpha and 
beta. Each one represents the same actual type through
out one instance of map, but the two types can be 
different. This means we can use any function that maps 
alphas to betas to generate a list of betas from any list 
of alphas. . 

The actual types aren't restricted to scalars, which makes 
map rather more powerful than we might realize at first 
sight. Suppose we've got a suitably polymorphic function 
that finds the length of a list: 

typevar gamma; 
dec len: list(gamma) -> num; 
--- len(nil) < = 0; 
--- len(n :: I) < = 1 + len(I); 

len( [2,4,6,8) ) + len("cat") ; 
7: num 

We can use map to apply len to every element of a list 
of words defined by wordlist: 

map(wordlist("The form remains, the function never 
dies"), len); 

[ 3,4,8,3,8,5,4 ) : list ( num ) ; 

In this example alpha is taken to be of type list(char) and 
beta to be a number, so the type of the function must 
be (Iist(char) - > num) . len fits the bill if gamma is taken 
to be of type char. 

COMMON PATTERNS OF RECURSION 
map is powerful because it sums up a pattern of recursion 
that turns up frequently in Hope programs. We can see 
another common pattern in the function len used above. 
Here's another example of the same pattern: 

dec sum: list(num) - > num; 
--- sum(nil) <,., 0; 
--- sum(n :: I) <-= n + sum(I); 

The underlying pattern consists of processing each 
element in the list and accumulating a single value that 
forms the result. In sum, each element contributes its 
va lue to the final result. In len, the contribution is always 
I irrespective of the type or value of the element. but the 
pattern is identical. Functions that display this pattern are 
of type (Iist(alpha) - > beta). 

(continued) 
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In the function definition, the equation for a nonempty 
list parameter specifies an operation whose result is a 
beta. This is + in the case of len and sum. One argument 
of the operation will be a list element. and the other will 
be defined by a recursive call. so the type of the operation 
needs to be 

( alpha # beta - > beta) 

This operation differs between applications, so it must 
be a parameter. Finally, we need a parameter of type beta 
to specify the base case result. The final version of the 
function is usually known as reduce, and its definition 
looks like this: 

dec reduce: list(alpha) # 
(alpha # beta -> beta) # 
beta 

-> beta; 

--- reduce(nil,f,b) <= b; 
--- reduce(n :: I,f,b) <= f(n,reduce(l,f,b)); 

To use reduce as a replacement for sum we'll need to 
supply the standard function + as an actual parameter. 
The word nonop must precede the function + in the 
parameter list. so the compiler won't try to use it as an 
infix operator here. 

reduce([1,2,3j,nonop +, 0); 
6: num 

If we use reduce as a replacement for len, we're not in
terested in the first argument of the reduction operation 
because we always add 1 whatever the list element is. 
Here's a function that ignores its first argument: 

dec addone : alpha # num -> num; 
--- addone(_ , n) <= n + 1; 

We use _ to represent any argument we don't want to 
refer to. 

reduce("a map they could all understand", addone, 0); 
31 : num 

Like map, reduce is much more powerful than it first ap
pears because the reduction function needn't define a 
scalar. Here·s a candidate that inserts an object into an 
ordered list of the same kind of object: 

dec insert: alpha # list(alpha) -> list(alpha); 
--- insert(i,nil) <= i :: nil; 
--- insert(i , h :: t) <= if i < h 

then i :: (h :: t) 
else h :: insert(i,t); 

ActuaJJy, this isn't strictly polymorphic, as its declaration 
suggests, because it uses the built-in function <, which 
is only defined over numbers and characters, but it shows 
the kind of thing we can do. If we use it to reduce a list 
of characters, 
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reduce ( '/'\11 sorts and conditions of men", insert, nil) ; 
" Aacddefiillmnnnnoooorssstt": list ( char) 

we'll see that it actually sorts them. The sorting method 
(insertion sort) isn't very efficient. but the example shows 
something of the power of higher-order functions and of 
reduce in particular. It's even possible to use reduce to 
get the effect of map, but that's left as an exercise for the 
reader, as they say. 

Of course, map and reduce work only on list(alpha), and 
we'll need to provide different versions for our own struc
tured data types. This is the preferred style of Hope pro
gramming because it makes programs largely independent 
of the "shape" of the data structures they use. Here's an 
alternative kind of binary tree and a reduce function for 
it. The tree holds data at its nodes rather than its tips. 

data tree(alpha) = = empty + + 
node(tree(alpha) # alpha # 
tree(alpha)); 

dec redtree : tree(alpha) # 
(alpha # beta - > beta) # 
beta - > beta; 

--- redtree (empty, f, b) <= b; 
--- redtree (node(l, v, r) , f, b)<= 

redtree(l, f, f (v, redtree(r,f,b))); 

Here's the Hope version of tree-sort using the new kind 
of tree and the two kinds of reduce to construct and flat
ten them. First. a suitable tree-insertion function : 

dec instree : alpha # tree (alpha) - > tree(alpha); 
--- instree (i,empty) <= node(emptY,i,empty); 
--- instree (i,node(l,v,r)) <= 

if i<v 
then node(instree(i ,I),v,r) 
else node(l, v,instree(i,r)); 

The tree-sort function is now almost trivial to write: 

dec sort: list(alpha) - > list(alpha); 
--- sort(l) < = redtree(reduce(l ,instree,empty) , 

nonop ::,nil); 

sort("Mad dogs and Englishmen"); 
" EMaadddegghilmnnnoss": list ( char) 

ANONYMOUS FUNCTIONS 
When we used map and reduce, we had to define extra 
functions like fact and square to pass in as parameters. 
This is a nuisance if we don't need them anywhere else 
in the program and especially if they're trivial. like sum 
or addone. For on-the-spot use in cases like this, we can 
use an anonymous function called a lambda-expression. 
Here's a lambda-expression corresponding to sum: 

lambda(x,y) => x + y 

The symbol lambda serves to introduce the function and 
x and yare its formal parameters. The expression x + y 

(continued) 
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Hope functions possess "full rights" effect using a simple function like square: 

and can be passed as actual 
parameters like any data object. 

is the function body. The definition is just a recursion equa
tion with = > instead of < =. Here's another lambda
expression used as the actual parameter of reduce: 

reduce( [ "toe","tac","tic" ], lambda(a,b) => 
b <> a, nil); 

"tictactoe" : Iist(char) 

There can be more than one recursion equation in the 
function definition. They're separated from each other by 
the symbol I, and pattern matching is used to select the 
appropriate one. Here's an example that uses pattern 
matching in a lambda-expression to avoid division by zero 
when the function it defines is executed: 

map([1,0,2,0,3],lambda(0) => 0 1 

(succ(n)) => 100 div succ(n)) ; 
[ 100,0,50,0,33 1 : list ( num ) 

FUNCTIONS THAT CREATE FUNCTIONS 
As we've seen, Hope functions possess " full rights" and 
can be passed as actual parameters like any data object. 
It should be no surprise that we're allowed to return a func
tion as the result of another function. The result can be 
a named function or an anonymous function defined by 
a lambda-expression. Here's a simple example: 

dec makestep : num - > (num - > num); 
--- makestep(i) < = lambda x = > i + x; 

makestep ( 3 ) ; 
lambda x => 3 + x : num -> num 

As we can see from trying makestep, its result is an 
anonymous function that adds a fixed quantity to its single 
argument. The size of the increment was specified as an 
actual parameter to makestep when the new function was 
created and has become "bound in" to its definition. If 
we try the new function, we'll see that it really does add 
3 to its actual parameter. 

makestep (3) (10); 
13 : num 

There are actually two applications here. First we apply 
makestep to 3, then the resulting anonymous function is 
applied to 10. Finally. here's a function that has functions 
as both actual parameter and result: 

dec twice: (alpha -> alpha) -> (alpha -> alpha); 
--- twice(f) < = lambda x = > f(f(x)); 

Here we're creating a new function that has a single argu
ment and some other function f bound into its definition 
The new function has the same type as f. We can see its 
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twice(square); 
lambda x = > square(square(x)) : num - > num 

twice (square) (3); 
81 : num 

The new function applies the bound-in function to its argu
ment twice. We can even bind in twice itself, generating 
a new function that behaves like twice except that the func
tion eventually bound in will be applied four times. 

twice(twice); 
lambda x = > twice(twice(x)) : 

(alpha - > alpha) - > (alpha - > alpha) 

twice(twice) (square) (3); 
43046721 : num 

CONCWSION 
You've seen how a Hope program is just a series of func
tions that are regarded as definitions of parts of a data 
structure-the "results" of the program-and how the 
powerful idea of higher-order functions allows us to cap
ture many common program patterns in a single function . 

Some of these ideas will already be familiar to users of 
LISP. but they appear in a purer form in Hope because 
there are no mechanisms for updating data structures like 
LISP's SETO and RPLACA or for specifying the order of 
evaluation like GO and PROG. Unlike LISP programs, Hope 
programs are free from side effects and possess the 
mathematical property of referential transparency. 

You've seen features that are primitive or lacking in LISP 
and in most imperative languages. The data declaration 
lets you define complex data types without worrying 
about how they're represented, and pattern matching lets 
you decompose them, so you can use abstract data types 
directly without writing access procedures and without 
the hassle of inventing lots of new names. The typing 
mechanism lets the compiler check that you're using data 
objects in a correct and consistent way, while the idea of 
polymorphic types stops the checking from being too 
restrictive and lets you define common data shapes with 
a single function. 

Higher-order functions and polymorphic types let us 
write very concise programs. Programmers are more pro
ductive and their programs are easier to understand and 
to reason about. Referential transparency further improves 
our ability to reason about programs and makes it pos
sible to transform them mechanically into programs that 
are provably correct but more efficient in their use of 
space or time. You can find out more about this by reading 
John Darlington's "Program Transformation" on page 201. 
Finally. referential transparency frees the meaning of Hope 
programs from any dependence on the order they're eval
uated in, making them ideal for parallel evaluation on 
suitable machines. You'll be seeing more of Hope and lan
guages like it in the future . • 



The next step 
for your PC 
isn't as big as 
you think. 

, 



Introducing the 

The best of 
both worlds. 

For owners of IBM Personal 
Computers, combining personal 
productivity and business 
applications is now less of a leap 
than ever before. 

liM 
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There's a new IBM product that 
marries the IBM Systeml36 and 
the IBM Personal Computer to 
give you the best of both worlds. 

Meet the newest member 
of the Systeml36 Family. 

It's called the IBM Systeml36 Pc. 
Very small but it opens up new 

worlds for yom personal computer. 
Very affordable with a price 
starting at $5,995, yet capable of 
running Systeml36 programs that 
will help you run your business. 

Even if you've never 
owned a computer before, 
this can be your first 
business system, instantly 
offering the capability of 
running your business right 
now and expanding it in 

the future. 

Multiuser system . . 
System/36 PC can be a 

standalone computer for small 
companies or a departmental 
system or even part of a 
distributed network for larger 
companies, providing multiuser 
access to data. 

The System/36 PC is made up 
of a 5364 Processor attached to 
an IBM PC, PC XT or PC AT 
And you can connect up to three 
more of these personal computers. 
Or you can connect terminals 
such as Systeml36 printers or 
displays. 

Flexibility. 
Whether your business has 

two employees or more than 
2,000, the Systeml36 PC can 
combine the personal 
productivity of your PC with the 
business applications of the 
Systeml36 Family. 

The Systeml36 can handle all 
facets of your business- . 
distribution, sales analysis and 
general ledger functions. 
Accounts payable, inventory 
control and payroll. 



IBM System/36 PC. 
computers or System/36 
terminals. 

Anyone of these processors 
can function as the central 

Easy to use. processor in your office. Each 
The Systeml36 PC is easy to can communicate with PCs or 

learn and to use. If you need larger systems, giving 
And you can get traditional PC assistance, it has over 2,800 communication and connectivity 

functions such as spreadsheets "help" screens that take you new meaning by allowing 
and word processing. step-by-step through any rough departments to share data. 

Software for the Systeml36 has spots. You can merge data you've So if your dreams are big but 
been developed over the years generated on your PC with your office is small , the new 
and has proven invaluable in all information that's on your Systeml36 PC is the perfect step 
kinds of businesses of all sizes. Systeml36 PC. And you can for you to take. You not only get 
And with the thousands of share information that is stored the best of both worlds, you also 
programs written for both IBM in the Systeml36 PC with other get IBM product reliability. And 
PC and Systeml36, the sky's the attached IBM Personal authorized IBM on-site service is 
limit for business and planning Computers or System/36 available anywhere in the U.S.A. 
applications. terminals. For a free brochure on the IBM 

The Systeml36 PC even Compatibility is high so that Systeml36 PC or for information 
provides you with data security you can keep on using many of on product availability from 
features so that the right data the PC peripherals and programs participating IBM Product 
gets into the right hands. you may already own. Centers, Authorized PC Dealers 

SmaIl yet powerful. Easy growth. or Value Added Dealers , call 
All of this processing power What happens when your 1800 IBM-2468, ex.t. 104, LL. Or. 

can sit right on a desk or under it small office becomes bigger? call your IBM marketll1g representatIve. 
-either horizontally or vertically. That's what the Systeml36 =:=-:-:==. ='lJ 
It measures a mere 2P,4"xl63;4" Family is all about. No matter :: :-: === 
x61h"-about the what size your business , there's a ==-= ':' = 
size of a small member of the System/36 Family 
suitcase. that can help you do whatever 

Yet as small as ~WUIIIIW , vo d b tt 
it is, this little box ' lftJ/8/":"':":':;:;::':nn'\ \', ~~s o;ou~ n~~ds become greater, 

has multiple processors, with there's the mid-sized 5362 
main memory that can be processor that offers 
dedicated to running your greater perform'ance and 
business functions. In plain can handle up to 22 
English, this means you can get personal computers or .,;;~:~ ... ,.,....... . . 
better response time~ The . Systeml36 terminals. 11JIS .. ':·.'.'W:·····::;·IJ'1\ 

Systeml36 PC comes with a Then there's the original 
1.2MB diskette drive and either Systeml36-the 5360 processor 
40 or 80 MB disk storage, -the largest member of the 
depending on your information Systeml36 Family, which can 
storage needs. handle up to 36 personal 

------------- .-------------------
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OUR REVIEW OF THE TANDY \000 focuses on a system that is earning a 
good reputation for its combination of features and for its relatively low price. 
In fact. Rich Malloy. our senior technical editor in New York. called to revise 
the pricing. which had dropped since he had written the review. Now the basic 
single-floppy system sells for just less than $ \000 instead of almost $1200. 
as originally reported. Prices for systems with either two floppy-disk drives 
or the I 5-megabyte hard-disk drive were correspondingly reduced. While some 
of its interface characteristics seem to have been consciously modeled after 
the IBM PCjr (light pen. graphics. and sound). other features (position of 
primary and secondary drives) remain staunchly 'Tandy. 

Mr. Malloy reports he is generally impressed with the 'Tandy \000. especially 
with its keyboard design. Its layout and feel (and the inclusion of indicator 
lights) are identical. he says. to the 'Tandy 2000 and carryon a laudable tradi
tion. A fly in the ointment is the location of the function keys. which tend 
to crowd the regular numeric keys. Other aspects of the machine show gener
ally logical design and an emphasis on making things easier for. and more 
accessible to. the user. 

Patrick J. Finan notes that while IBlyI's first Pascal compiler conformed closely 
to the way the language was first specified. users wanted features that simply 
weren't there. Such things as good documentation. increased memory access. 
path names on files. and support of a math coprocessor were on the wish 
list. With version 2.00 a lot of features have been added. but some are still 
miSSing. Furthermore. those that have been added are sometimes not imme
diately apparent if you're used to version 1.00. 

One of the obvious improvements is the fact that the documentation is now 
about twice as big as before. Mr. Finan reports that much of the information 
in the first of the two new volumes is the same as in the original edition; however. 
better organization and the inclusion of numerous examples make it far easier 
to find your way around. Mr. Finan takes a detailed look at each aspect of IBM 
Pascal 2.00. making this review as good a gUide as you're likely to find. 
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Sometimes the best way to get ahead is to go sideways. 

...... ............. , .... ... , . .... , .... .. ... ,- - .. .. ..... ..... .. - ... .. ,- .. .. ... ... 

The problem with spreadsheets is they 
CI ' get printed the wrong way. 

_ You still have a lot of stapling, gluing, 
or taping to look forward to before your 

printout is readable. 

To really get ahead, go Sideways:· 

Sideways is the clever software program that prints 
your spreadsheets-you guessed it-sideways. So your 
spreadsheet columns need never fall off the edge of 
your printer paper again. 
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With Sideways on your side, no spreadsheet you invent 
with Lotus 1 -2-3~ Symphony,'· VisiCalc~ Multiplan~ or 
SuperCalc'" is too wide! And it's just as powerful an 
ally when you're creating far-into-the-future schedules 
and pert charts. So for a presentable printout, get rid 
of that glue stick and scotch tape-put your best foot 
forward and go Sideways. 

You can go Sideways today with an IBM® PC or an 
Apple® II, and over a dozen different printers, including 
Epson~ Okidata, IBM~ Apple~ C. Itoh and Mannes
mann Tally. Ask for Sideways at your local Computer
Land~ Entre, or other computer store. Or mail a $60 
check to Funk Software, P.O. Box 1290, Cambridge, 
MA 02238. Or call 617-497-6339. MClVisa accepted. 

SIDEWAYS" 
SIDEWAYS PRINTS SPREADSHEETS SIDEWAYS. 
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T hree new systems we received 
this month have provoked special 

interest. Each represents a different 
road for the user-different from each 
other and different from what most 
users are already familiar with . 

Fi rst to arrive was the Epson OX-16. 
The Epson gives you the choice of 
MS-DOS, CP/M-80, or an upgraded 
Valdocs operating system. It has a 
user-programmable keyboard; two 
quad-density, 720K-byte floppy-disk 
drives (that can also be configured as 
380K- or 360K-byte drives); 512K 
bytes of RAM; and both Z80A and 
8088 microprocessors. The OX-I 6 can 
take three option cards. A green 
monochrome, bit-mapped, 640- by 
400-pixel monitor is standard, as are 
both serial and parallel interfaces. 

First glances indicate this is a nice 
machine, especially if you're now 
bound to one type of operating sys
tem and software and would like to 
get the benefit of other programs 
without abandoning . your present 
library. Getting a full review through 
the mill is definitely on the boards. 

We've encountered several of the 
new 80286 machines over the past 
months, mostly at shows and in the 
hands of software developers. The 
Kaypro 286i is one of the first produc
tion-run hardware units we've seen, 
however, that is available to users. 
Even so, there are lags. Ours, for ex
ample, came with a notice that its own 
DOS 3.0 was still under development 
and that the user should pop in a 
copy of IBM's PC-DOS 3.0. In a pinch, 
and with some tweaking, you can 
even get MS-DOS 2.0 to run . This, 
however. seems a little like running a 
Ferrari on economy unleaded. 

Kaypro's 286i is a no-bones-about
it IBM PC AT look-alike, right down to 
the little luggage keys that lock the 
redesigned keyboard (which should, 
finally, bring some relief to touch-

N ·Q·T·E· B·Q·Q·K 

typists) . It also costs less than the IBM 
PC AT and, so far, seems to have few 
Widely reported problems living up to 
its advanced billing. 

The Ericsson Ergo-Screen Portable 
gave us one pleasant surprise and a 
number of pleasant nonsurprises in 
our cursory prereview look. Primarily, 
the unit we got has the full-blown 
512 K bytes of main memory instead 
of the 2 56K bytes mentioned as stan
dard equipment in the company's 
advertisements. It partially compen
sates for the lack of a second disk 
drive by letting you configure a RAM 
disk and run your programs from 
drive C. I happen to be relatively com
fortable with RAM disks in spite of oc
casional minor disasters. Most people 
I know are not. Whether or not you 
feel this is a computer you can use will 
depend a lot. I suspect. on how you 
feel about RAM disks. 

The gas-plasma screen is certainly 
more readable than an LCD screen in 
most lighting conditions. If you really 
want the screen to stand out. however, 
you lower the blinds and turn off the 
overheads. When you cut down the 
ambient light. the screen background 
tends to fade into the general gloam
ing; it's easy to imagine (and see) the 
gas-plasma characters as simply float
ing before your eyes. I don't know 
how I'd care for this effect on a long
term basis, but it has seemed natural. 
even enjoyable, for the short time I've 
looked at it. 

As with the Ericsson desktop, the 
Portable's keyboard seems a little light 
to me and I tend to bounce it around 
while typing. Unlike the desktop, 
which is so quiet as to be almost 
eerie, the Portable establishes a pretty 
firm background hum (and still seems 
to get warm). One thing: I have to 
keep myself from thinking of it as a 
laptop in spite of its size and shape. 
Not only do you plug it in to use it. 

but it weighs about 16 pounds. It is 
a portable desktop system and, seen 
from that vantage, is an interesting ex
ample of what can be done to alter 
the standard physical profile of func
tional. yet mobile, computing 
resources. 

Q uite a nice utility for the Mac
intosh is the ThrboCharger from 

Nevins Microsystems Inc. This is a disk
cach ing program. The company 
claims it can increase performance by 
500 percent simply because reading 
a sector from RAM is 500 percent 
faster than reading it from a disk. The 
simple brochure that serves as 
documentation states that normal 
performance increases of around 200 
to 300 percent are more typical. This 
kind of speed increase for the Mac
intosh is not to be taken lightly. And 
indications so far seem to be that it 
does what it claims with no nasty sur
prises. I use it with a modified Finder 
and can get in and out of most pro
grams even faster than what Nevins 
claims for an average time. On top of 
that. you can increase performance a 
little more by buffering your writes in 
RAM as well as caching program sec
tors. In this case you get full RAM-disk 
capability and only save to disk when 
you eject the disk. Nevins warns 
against this practice, and I'm not sure 
the company's wrong to do so. I've 
used the "buffer writes" function a lit
tle; while it increases speed some
what. it's not much of an increase over 
what caching will do by itself. If you're 
at all unsure of your software, you'll 
probably want to maximize the 
benefits and minimize the risk. Not 
that caching is completely safe, either. 
I aCCidentally kicked the plug out of 
the wall socket just after I printed this 
column and lost the whole thing. 

-Glenn Hartwig, Technical Editor, Reviews 
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A low ... cost 
PGcompatible 

computer 

BY RICH MALLOY 

Rich Mal/oy is the New York editor 
{or BYTE magazine. He can be 

reached at BYTE. McGraw-Hil/ , 
43 rd {Ioor. 1221 Avenue o{ the 

Americas. New Yorl1. NY 10020. 
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T he Tandy 1 000 

W hen I first hea rd about the 
Tandy 1000, I was qu ite im
pressed. It seemed to have 

almost everything I would want in an IBM 
Personal Computer clone. Plus, it had some 
of the better features of the PCjr. 

For those who haven' t seen this machine 
yet. the Tandy 1000's features include one 
360K-byte disk drive (expandable to two, 
plus one 15-megabyte hard-disk drive), 
128K bytes of memory (expandable to 
640K bytes), a parallel printer port. inter
faces for composite monochrome and RGB 
(red-green-blue) monitors and a light pen, 
graphics and sound similar to those of the 
PCjr, joystick ports, three IBM-compatible 
expansion slots, a general-purpose co llec
tion of software (DeskMate), and a fairly 
good price ($999) Even a full BYTE con
figuration (two floppy drives, 2 56K bytes of 
memory, monochrome monitor, and serial 
port) has a reasonable cost ($1746), con
sidering that you get some free software 
bundled with it. 

DESCRIPTION 
Since BYTE has published a product de
scription of the Tandy 1000 (see "The TImdy 
1000" by G. Michael Vose, December 1984, 
page 98), I wi ll sk ip most of the deta ils. Suf
fice it to say that the system Tandy sent me 
(two drives, 256K bytes of memory, RGB 
monitor) fits nicely on my desk and has at
tracted quite a bit of attention (see photo 
I) The system's fan is quieter than that in 
my IBM Pc. and I doubt it wi ll be a distur
bance in the office or the home. I have left 
it on for long periods wi thout noticing it. 

The disk drives follow the 'Tandy tradition 
of putting the primary A drive below the op
tiona l B drive. And while the disk drive 
latches do not have that feel of quality I 
have noticed on other machines, the disk 
drives themselves are fairly quiet and seem 
to work well. 

The machine's general design is logical. 
The onloff switch is on the far end of the 
right side of the machine (just like IBM), but 

i 

many other items are on the front where 
they are accessible. These include the key
board and joystick connectors and a red re
set button. You access the expansion-board 
slots through the front as well. 

KEYBOARD 
Tandy seems to knoN how to design key
boards. Apparently recognizing a good 
thing when they see it. Tandy's designers re
issued the 'Tandy 2000 keyboard with hardly 
a key label changed The Tandy 1000 key
board (see photo 2) has the same layout. 
the same superior feel. and the same 
welcome relief from the standard clone 
keyboards that keep appearing on the 
market. Some of its better features are a 
separate inverted-T cursor-key layout. a left 
Shift key and carriage return in the places 
where you would expect them, indicator 
lights for the Caps and Num Lock keys, 12 
function keys arranged horizontally, and a 
Hold key In short, it is one of the better key
boards on the market. 

The on ly aspect of it I don't like is that 
the function keys are too close to the nu
meric keys. For example, I sometimes hit the 
5 key when I mean to hi t F5. Also, if you 
are accustomed to IBM's vertica l function 
keys, the horizontal arrangement can be 
confusing. And since some of the keys have 
different key codes than those on the IBM 
Pc. you might find that in a small number 
of programs these keys do not work as they 
should. For example, the XyWrite II Plus 
word processor does not recogn ize the 
Tandy's cursor keys. It looks to the numeric 
keypad, as on the IBM Pc. Fortunately, Xy
Write II Plus lets you reconfigure the key
board as you wish. 

DISPLAY 
'TWo displays are available for the Tandy 
1000: a green monochrome display (5150) 
and an RGB display (5550). I didn't get a 
chance to look at the monochrome display, 
but the RGB display looks good (see photos 
3 and 4). It is IBM PC-compatible and pro-



duces a fairly sharp picture with good 
colors. In fact. it has better resolution and 
color than the $429 IBM display often 
bundled with the PCjr. 

One problem with this display is that the 
picture is sometimes a bit jumpy, as if it 
were hypersensitive to power-line noise. 
Also, the monochrome text characters are 
not as sharp as those of the IBM PC mono
chrome adapter, the Compaq. or the AT&T 
6300. However, the monochrome display 
has the capacity to display graphics, and it 
can even display colors as shades of gray. 

INTERFACES 
The landy 1000 comes with a number of 
interfaces as standard equipment. These in
clude a parallel printer connector, two joy
stick connectors. and a light-pen connector. 
Surprisingly, a serial RS-232C connector is 
missing: this seems to be another tradition 
in the TRS-80 Model 11114 family. 

I did not try the joystick or light-pen ports, 
but the printer port seemed to work fairly 
well . Those readers with a Model III or 4 
will be glad to find that the 1000 uses the 
same 34-pin card-edge connector to Cen
tronics-connector printer cable ($40) . I tried 
this port with a Star Micronics Gemini-lOX 
printer. and it worked fine. 

EXPANSION 
When it comes to expansion. the good 
news is that the 1000 has three expansion 
slots that landy claims are IBM PC-compat
ible. But they are only about II V2 inches 
long, instead of the usual 13 inches. This is 
a consequence of the 1000's small foot
print. Since all the IBM boards I had were 
big, multifunction 13-inchers, I had no way 
of testing how compatible these slots are. 

The size of these slots might be a major 
fault of this system. If your intended use of 
the Tandy system depends on an unusual 
expansion board, you should make sure 
that board will be short enough to fit into 
the 1000. 

Most of the more routine boards are 

already ava ilable from' landy (e.g., ex tra 
memory. serial port. modem). But note that 
if you fill up the 1000 with a full comple
ment of memory (640K bytes on two 
boards) and a serial port. all your slots will 
be in use. 

One of the advantages of the IBM PC is 
the large number of expansion cards avail
able for it. If only a small number of these 
cards are short enough for the landy 1000. 
landy owners might miss out on one of the 
main advantages of an IBM PC-type system. 

I did get a chance to use two boards pro
duced by landy One was a memory board 
that boosted the landy's memory up to 
2 56K bytes. It also included direct memory 
access (DMA) capability, which speeds up 

[continued) 

Photo I : Tne Tandy 1000 witn RGB display and two floppy-disk drives. 
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the system and helps explain the high 
price ($300) of this board . 

The other board [ tested was 
Thndy's 300-bits-per-second modem 
board. [ admit to a bias against inter
nal modems. An external modem can 
tell you instantly when you dial a 
wrong number or the line has been 
disconnected. That said. [ was also 
disappointed to find that this modem 
is not Hayes-compatible (it is. of 
course. Radio Shack-compatible). and 
none of my software would work with 
it. The 1000's DeskMate did work but 
had several problems. My advice is to 
avoid this board. Get the serial board 
and a good external modem. 

SOFTWARE 
The Thndy 1000 comes standard with 
MS-DOS version 2. 1 [. Microsoft's GW-

REVIEW: TANDY 1000 

BAS[C. and DeskMate. a simple. inte
grated software package. This is a 
pretty good bundle of software. but 
I had a minor problem with all three 
packages. 

First. the operating system seems to 
work pretty well . It has all the basic 
features and. if you want. you can 
even run IBM PC-DOS 3.0 on the 
Thndy. The problem is that the docu
mentation overa ll is very skimpy. 
worse even than Microsoft's own 
manual for its operating system. [n 
fact. there was nothing at all in the 
way of a separate DOS manual. [ hope 
that better documentation will soon 
be available. 

The vers ion of BASIC [ received was 
quite good but incomplete For exam
ple. it enables you to access the 
Thndy's [6-color graphics. but it would 

Table I : A comparison of tlie word-processor portion of DeskMate witli 
WordStar 3.3 running on tlie Tandy 1000. EXLept for scrolling. DeskMate 
performs fairly well . Tests were done using a standard 4000-word (22 K bytes) 
document. 

Document load 
Document save 
Search for last word 
Scroll 

DeskMate 
6.0 
8.7 
5.1 

78 

WordStar 
5.4 

27.2 
11 .7 
38 

Photo 2: Tlie keyboard of tlie Tandy 1000. Note tliat it is very sim ilar to tlie Tandy 
2000's keyboard. 
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not access the modem port too well. 
Here again. the manual was a bit 
skimpy. This is unfortunate. since many 
people might be using BASIC for the 
first time on this machine. Thndy has 
informed me that by the time this ar
ticle appears. a new complete version 
of BAS[C will be available. 

DESKMATE 
DeskMate is a fairly good software 
package that has severa l interesting 
features. [t has a word processor. a 
database manager. a spreadsheet. a 
calendar/alarm. an auto-dialer. a com
munications program. and a bulletin
board program. Unfortunately. the 
quality of the individual parts might 
leave some serious users a little disap
pOinted. Most of the parts can be de
scribed as fairly good. and some are 
very friendl y. But a few. such as the 
auto-dialer. are downright ornery. [ 
have yet to get that part of the pro
gram to work. 

Also. it seems to me that a little 
extra programming work could have 
turned DeskMate into a much better 
program For example. the Text word 
processor has most of the features 
you would expect to find in a word 
processor and. in fact. is very similar 
to the text processor on the portable 
Model [00. To top it off. it is pretty 
fast (see table I) . But it does not con
tain a Move command. You have to 
copy a block of text and then go back 
and delete the original block. 

I have another example. The spread
sheet documentation gives you a for
mula for amortization payments. This 
is a laudable idea. but if you try to ca l
cu late your monthly payments for a 
30-year mortgage. you are in for a sur
prise. The spreadsheet cannot raise a . 
number to a power greater than 20. 
and this means that you cannot 
calcu late the payments for any loan 
longer than 20 months. There is no 
logical reason why this limitation 
should exist. 

[ like a lot of DeskMate's features. 
[ particularly appreciate the menu sys
tem that lets you access any docu
ment or spreadsheet very easily. But 
my feel ing is that if you intend to do 
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Name 
Tandy 1000 

Manufacturer 
Tandy/Radio Shack 
1500 One Tandy Center 
Fort Worth , TX 76102 
(S17) 390-301 1 

Size 
(without display) 
16.5 by 13.4 by 5.9 inches 

Components 
Processor: 16-/S-bit SOSS, 
4.77 MHz 
Memory: 12SK to 640K bytes 
of memory 
Mass storage: One or two 
360K-byte 5V4-inch floppy-disk 
drives, MS-DOS format 
Monochrome display: Green 
phosphor, composite video, 
SO-character by 25-line text, 
IBM PC-compatible char
acters; graphics are 640 by 
200 pixels with four levels of 
gray 
Color display: IBM PC
compati ble RGB; graphics are 
640 by 200 pixels with four 
colors, or 320 by 200 with 16 
colors 
Keyboard: 90 keys, including 
four cursor keys, 12 program
mable function keys 
Interfaces: Parallel printer port 

Software 
MS-DOS 2.11 , GW-BASIC, 
DeskMate integrated software 

Options 
Monochrome display ($150) , 
RGB display ($550), serial 
port ($99), 256K bytes of 
memory total ($300), second 
disk drive ($300), internal 
300-bps modem ($1S0), 
15-megabyte hard disk 
($2345) 

Documentation 
DeskMate tutorial (140 pages) , 
DeskMate reference (S2 
pages), BASIC reference (74 
pages) 

Price 
With 12SK bytes of memory 
and one drive: $999 
With 256K bytes of memory, 
two drives, and monochrome 
display: $1746 

MEMORY Sll ElK BYTES) DISK STORAG E IK BYT ES) 
a 200 400 600 800 1000 a 400 800 1200 1600 2000 
r----,-----,-----,-----r----~ 

BUNDLED SOFTWARE PACKAGES PR ICE 1$1000) 
a 2 6 8 10 a 2 4 6 8 10 

o TANDY 1000 k tl IBM PC ~ APPLE TIE 

The Memory Size graph shows the standard 
and optional memory available for the three 
computers under comparison. The Disk Stor
age graph shows the highest capacity of one 
and two floppy-disk drives for each system. The 
Bundled Software Packages graph shows the 
number of software packages included with 

each system. The Price graph shows the list 
price of each system with two high-capacity 
floppy-disk drives, a monochrome monitor, a 
printer port and a serial port, 256K bytes of 
memory (64K bytes for S-bit systems), and the 
standard operating system and BASIC inter
preter for each system. 
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The rear panel of the Tandy 1000. Note the three expansion 
slots on the right, one of which is occupied by an internal 
modem . 

DISK ACCESS IN BASI C (SEC) 

2 50 

200 ~----------------------------------------~ 

150 ~----------------------------------------~ 

100 ~----------------------------------------~ 

o L-____ -'-__ -'" 

WRITE READ 

SYSTEM UTILITIES (SEC) 

50 

40 ~------------------------------~ 

30 ~----------------------------~ 

20 1--------------1 

10 ~----_I 

40K FORMAT/DI SKCOPY 40K FILE COPY 

Inside the Tandy 1000. Note the short expansion·card slots. 

BASIC PERFORMANCE (SEC) 

250 r-------------====~~--------------------, 

200 1-----_1 

150 1-----_1 

100 I------j 

50 I-- ----j 

SIEVE CALCULATIONS 

SPREADSHEET (SEC) 

25 r-----------------------------------------, 

20 ~------------------------------_v'l//r----_i 

15 I-------------IV, 

10 1------

OL-__ ~ __ £lli2tlZU~ ____ _L~ 
LOAD RECALCULATE 

o TANDY 1000 I ? IIBM PC ~ APPLE IlE 

The graph for Disk Access in BASIC shows how long it takes to write 
and to read a 64K·byte sequential text file to a blank floppy disk. 
(For the program listings, see June 1984 BYTE, page 327, and Oc· 
tober 1984, page 33.) In the BASIC Performance graph, the Sieve 
results show how long it takes to run one iteration of the Sieve of 
Eratosthenes prime· number benchmark. In the same graph, the 
Calculations column shows how long it takes to do 10,000 multiplica· 
tion and 10,000 division operations using si':lgle'precision numbers. 
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The System Utilities graph shows how long it takes to format and 
copy a disk (adjusted for 40K bytes of disk data) and to transfer a 
40K·byte file using the system utilities. The Spreadsheet graph shows 
how long the computers take to load and recalculate a 25· by 25·cell 
Microsoft Multiplan spreadsheet where each cell equals 1.001 times 
the cell to its left. The tests for the Tandy 1000 used MS·DOS 2.11 
and GW·BASIC. The tests for the Apple li e were done with ProDOS. 
The IBM PC was tested with PC·DOS 2.0 and BASICA. 



serious work, you will probably have 
to purchase one of the good single
purpose software packages, such as 
pfsWrite, Multiplan, PCThlk, or dBASE 
II. Use DeskMate for simple applica
tions and experimentation. 

PERFORMANCE 
As you might know, the IBM PCjr was 
not only a bit incompatible with the 
IBM Pc. it was also a bit slower (see 
"The IBM PCjr" by Rowland Archer 
Jr. , August 1984 BYTE, page 254) My 
question was: Would the Thndy be as 
slow as the PCjr or as slow as the PC? 
I tested the 2 56K-byte version of the 
Thndy 1000 with its BASIC interpreter 
and with Multiplan. I also removed 
the optional memory board and tried 
some of the tests again to see if the 
DMA capability on that board made 
much of a difference. Finally, I put 
DeskMate through some standard 
tests to see how capable it was. The 
results were interesting. 

In the BASIC tests, the Thndy 1000 
was as fast as the IBM PC for Disk 
Write and the Sieve. But it was signifi
cantly slower in the Disk Read and 
Floating-Point Calculations tests, al
though not as slow as the PCjr. In the 
System Utilities and Spreadsheet 
tests, the Thndy was again appreciably 
slower. However, in one test. the 40K 
File Copy, the Thndy 1000 was even 
slower than the PCjr. 

When I took out the extra memory 
board with DMA. I expected some dif
ference in disk access times, but the 
BASIC tests showed practically no dif
ference. The Spreadsheet tests were 
appreciably slower: The Spreadsheet 
Load was 38 percent slower, and even 
the Recalculate was about 9 percent 
slower. For some reason, the File 
Copy was a little faster than it was 
with the DMA. 

I tried to do some tests using the 
spreadsheet in DeskMate, but this 
program is not designed for speed. It 
took DeskMate 75 seconds to recal
culate BYTE's standard 625-cell 
spreadsheet. about seven times as 
long as it takes Multiplan. The word 
processor was a different story. Desk
Mate performed quite admirably with 
BYTE's standard 4000-word docu-

REVIEW: TANDY 1000 

ment (see table I) Except for scroll
ing, DeskMate was as fast or faster 
than WordStar 3.3 running on the 
same machine. 

Overall. the Thndy 1000 fares well 

against the IBM Pc. Thndy designers 
have claimed that. in many tests, the 
1000 is actually faster than the IBM, 
but I saw no evidence of this. How-

(continued) 

Photo 3: Text on the Tandy 1000's RGB display. 

Photo 4: An example of color graphics on the Tandy 1000's RGB display. 
Note that in medium-resolution mode (320 by 200 pixels) the monitor can 
display a total of 16 colors, four times the number available on the IBM Pc. 
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Inquiry 301 

Program Editing with 

is More Productive and Less Frustrating 
because it will work YOUR way, and BRIEF elegantly integrates: 
• A high-level. readable Macro 

Programming Language - allows 
full parsing or syntax analysis ... 
Complete. unlimited variables. etc. 

• Edit multiple files of unlimited size 
(2 Meg is OK) " ! 

• Multiple Windows on screen with 
different or same file. fragments . etc. 

• A bona-fide UNDO stack (up to 300) 
of all operations: deletions. reading 
files. search. translate. more 

FREE WITH ORDER: Best of BRIEF 
Macros" - includes Fortran. C. 
Calculator. Call before 11130/85. 

Only $195 
Full Refund if not satisfied in 30 days. 
CALL 800-821-2492, 

• Full "regular expression search" -
wild cards. complex patterns 

• A completely reconfigurable 
keyboard 

• Keystroke macros - for common 
typing sequences 

Suspend BRIEF to execute. exi~ to 
DOS ~ run another program (like a 
compiler. dir. XREF. DIFF. or 
DEBUG) then resume BRIEF 
session 

• Compiler-specific support like auto 
indent. syntax check. compile with
in BRIEF 
For PC. AT. and compatibles . ; 

.-Solution 5-yStems'-
335- Washington St .. Norwell. MA 02061 

617-659-1571 

PRO LOG-86™ 
Become Familiar in One Evening 

Thorough tutorials are designed to help learn the PROLOG language quickly. The in
teractive PROLOG·a6 Interpreter gives immediate feedback. In a few hours you will 
begin to feel comfortable with it. In a few days you are likely to know enough to 
modify some of the more sophisticated sample programs. ' 

Sample Programs are Included like: 
• an EXPERT SYSTEM 
• a NATURAL LANGUAGE INTERFACE 

(it generates a dBASEli "DISPLAY" command) 

• a GAM E (it takes less than 1 page of PROLOG-a6) 

PROTOTYPE Ideas and Applications QUICKLY 
Serious development of experimental systems and prototypes is practical with the 
full syntax of PROLOG·86. 1 or 2 pages of PROLOG is often like 10 pages in "C". 
Programming Experience is not required but a logical mind is. PROLOG-a6 supports 
the de facto STANDARD. 
RECENT IMPROVEMENTS: Access to MSDOS, on-line help, load Editor. 
AVAILABILITY: All MSDOS, PCDOS systems. 
FREE with order: " Best of prolog-a6 Programs"-contest entries include: a primate 
expert system, an automobile expert system, a blocks world natural language system, 
etc. Call before November 30. 

Only 
$125. 

Full refund if not 
satisfied during 

first 30 days. 
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S
Solution 

~ ystems" 
335- 8 Washington 5t., 
Norwell, Mass. 02061 

617-659-1571 

800-821-2492 
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ever. the 1000 does match the PC on 
some tests and is not too far behind 
on the others. 

MANUALS 
I received three manuals with the sys
tem: a DeskMate tutorial that includes 
information on setting up the com
puter hardware. a DeskMate reference 
manual. and a BASIC reference 
manual. As I mentioned earlier, a DOS 
manual was nowhere to be seen and 
sorely misse~:!. Thndy, did a nice job 
with the DeskMate manuals, although 
some parts of the program are not ex
plained very well. And. of course. a 
little bit of Radio Shack bias is evi
dent. For example. it would be nice 
if the writers had included some in
formation about how to set up Desk
Mate for a non-Radio Shack modem . 

The BASIC reference manual has 
almost everything you really need. but 
not a sentence more. And some infor
mation is missing. For example. it 
doesn't mention that the INKEY$ 
command will interpret the cursor 
keys as 2-byte codes rather than the 
Single-byte codes used for almost 
every other key. 

SUMMARY 
The Thndy 1000 seems to be a good. 
reasonably priced IBM PC clone that 
has most of the best features of the 
IBM PC and PCjr. It is compatible with 
all the IBM software that I have tried. 
Also, it has three IBM PC-compatible 
expansion slots, but these slots are 
too short for most IBM expansion 
boards. The keyboard is good. And 
this system seems to have the same 
superior color graphics and sound 
capabilities as the PCjr. Its only defi
ciencies are the above-mentioned 
short expansion slots. the lack of a 
high-quality monochrome text font. 
and an incomplete (as yet) BASIC 
interpreter. 

Of course. the attractiveness of the 
machine depends to a great extent on 
its competition. At current prices it is 
a very good alternative to the IBM Pc. 
I would recommend the Thndy 1000 
for all applications that do not de
pend on special expansion boards or 
a highly compatible BASIC. • 



2400 bps modems: 
Do you Really need 
another speed? 

• Is the shift from 300 to 1200 bps going to repeat itself 
at 2400 bps? The answer is both yes and no. There 
certainly are applications for 2400 bps asynch dial-up 
modems, but we shouldn't expect 1200 bps to die 
overnight. 
• 2400 bps modems can improve throughput, thereby 
getting tasks done quicker and more economically. 
However, 1200 bps has become the virtual standard for 
professional dial-up communications, and most users 
are satisfied with it. So why consider a 2400 bps modem 
at all? 
• One reason is flexibility. If the modem you select 
operates at all three speeds (300, 1200 & 2400) in 
accordance with accepted industry standards, it will 
serve virtually all dial-up applications now and in the 
foreseeable future. 
• The modem you select should be the 
MultiModem224. It is Bell 212A and 103 compatible at 
1200 and 300 bps, and CCITT V.22bis compatible at 
2400. It is also 100% compatible with the Hayes 
command set, meaning that it will work with virtually all 
communications software packages, at all three speeds. 
Other features include both synchronous and 
asynchronous operation, full intelligence and a phone 
number memory. 
• The MuitiModem224 is available in both desktop and 
IBM PC TM internal card versions. (There is also a rack
mounted version for central sites.) And as a bonus, we 
provide free offers from ten of the most popular on-line 
information services, including CompuServe T~ Dow 
Jones ™ and The Source ~M 

• A 2400 /1200/300 bps modem is just a plain good 
investment. Why not let the MuitiModem224 provide your 
communications for both today and tomorrow? 

Inquiry 22 1 MultiTech 
Systems 

The right an wer ellery time. 
82 Second Ave. S.E.. New Brighlon , MN 55112 (612) 631 -3550, TWX: 910-563-3610 



We've Put a 
Local Area Network 
on a Disk 

Corporate Information Sharing. It's been described 
as the key to Increasing a company's productivity. It's 
also why large networks of PC's are becoming more 
and more common In the workplace ... ln spite of the 
fact that they're costly, difficult to Install, and Incompat
ible with much existing software. 

Finally, there's a solution to this corporate dilemma. 
Its name Is LANLlnk!M 

A Software·Drlven LAN That Uses Standard, 
RS·232 Ports. A major breakthrough in local area net
works, LANLinkTM uses your computers' existing serial ports 
and runs under PC-DOS. 

Because all of the Intelligence the network requires Is 
on the server and satellite diskettes, expensive network 
interface boards aren't required. 

A Powerful Network That's Cost·Consclous. If 
you've been pricing board-driven LAN's, you already 
know that they can cost over $1,000 per workstation. 

LANLlnkTM Is different. 
Boasting a data transfer rate In excess of 100,000 BPS, 

LANLinkTM Is compatible with a wide range of programs. 
And because special boards aren't required, installa
tion costs are one-third that of a traditional network. 

A Network Designed the Way Business Works. With 
LANLink~M you're able to customize your network along 
departmental lines using a data-sharing hierarchy and 
password-protected access. 

Get Started With LANLlnkTM TODAY. Call The Software 
Link TODAY for complete details and the authorized 
dealer nearest you. The LANLlnkTM Starter Kit, priced at 
$495, comes complete with network software for both a 
server and a satellite computer. For a limited time, 50 
feet of RS-232 cable will be included free of charge. 

LANLink™ Is Immediately available and comes with 
a money-back guarantee. VISA, AMEX accepted. 

TM 

LINK, INC. 
Developers of MultlLink™ and Link Ac;tvanced™ 
6601 Dunwoody Place. Suite 632, Atlanta, GA 30336 Telex 4996147 SWLlNK 

CALL: 404/998-0700 
Dealer Inquiries Invited 

THE SOFTWARE LINK, INC.lCANAOA 
400 Esna Park Drive, Suite lB. Toronto (Markham). On!. L3R 3K2 CALL: 416/477-54BO 

MultlLlnk. MultlLink Advanced & LAN Link are trademarks of 
The Software Link, Inc. PC·DOS is a trademark of IBM Corp. 



This version 
has many 

improvements, 
including 

better 
documentation 

and 8087 
coprocessor 

support 

BY PATRICK J. FINAN 

Patrick I Finan (10519 Wyscarver 
Rd" Cincinnati . OH 45241) is a 

senior systems analyst with a large 
mamlfacturing company in 

Cincinnati . He has a B.S. in 
electrical engineering from the 
University of Dayton and an 

M.B.A . in finance from Xavier 
University. 
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S·O·F·T·W·A·R·E 

IBM Pascal 2.00 

P ascal has always been a popular 
language for developing large. 
complex applications Its highly 

structured nature and strong data-typing 
capabilities have made it a successful teach
ing tool and application-development lan
guage. While version 1.00 of the IBM PC 
Pascal Compiler conformed closely to the 
original Pascal description. most users 
wanted improvements-better documenta
tion. access to all memory on a machine. 
the ability to use path names on files. and 
support of the 8087 math coprocessor. Ver
sion 2.00 of the IBM Pascal Compiler offers 
sever.al new features that greatly extend the 
product's capabilities. However. not all the 
changes will be transparent for those mov
ing from version 1.00 to 2.00. 

DOCUMENTATION 
The first change that an IBM Pascal user will 
notice in version 2.00 is that the amount of 
documentation has doubled. The two 
manuals are well organized and easier to 
understand than the original manual. 

The first book consists of II chapters and 
five appendixes that cover fundamentals. It 
explains how to use the compiler and 
describes the major parts of a Pascal 
program-types. constants. variables. ex
pressions and statements. and procedures 
and functions. A full chapter treats program 
structure. units. and modules. and a com
plete discussion explains how to call 
assembly-language and FORTRAN routines. 
This book covers most of the same topics 
as th~ original manual. although it has been 
rewritten to include better explanations and 
many more examples. 

The second book is a language reference 
guide containing detailed explanations and 
examples of all the available commands. 
keywords. procedures. functions. and com
piler-directive metacommands. 

THE COMPILER 
IBM provides a SETUP program that you 
must run to build your PAS!. PAS2. and 

library work disks. In bUilding the library 
disks. you must choose one of three dif
ferent math modules and one of two DOS 
interface modules. Selection of the math 
module is based on whether or not you 
have an 8087 math coprocessor chip in
stalled. In addition. each library has a dif
ferent effect on the speed. precision. and 
size of your executable (.EXE) files. 

To use the first module. 80870NLY. you 
must have an 8087 math coprocessor in
stalled in the Pc. Of the three math 
modules. 80870NLY generates the least 
code. runs the fastest. and produces the 
highest-precision results. 

The REG MATH module will not use the 
8087 math coprocessor. even if one is in
stalled and enabled. It generates results of 
normal precision and is optimized for 
speed. 

The EMULATOR module uses the 8087 
math coprocessor if it is present and 
emulates the device if it is not. If the 8087 
is installed. programs run as fast and with 
as much precision as the 80870NLY 
module. If the 8087 is not installed. the pro
gram runs much slower but with the same 
precision as with 80870NLY. In either case. 
the run-time modules created are larger 
than those produced by 80870NLY and 
REGMATH. 

Thus. if you have an 8087 installed. create 
the library disk with the 80870NLY module. 
Otherwise. you need to consider the level 
of precision required by the application. 
Normal-precision applications would prob
ably use the REG MATH module. while ex
tended-precision applications would use 
EMULATOR. 

The compiler comes with a source pro
gram called DEMo.PAS that serves as a 
practice file for users. The manual lists the 
speed and file-size comparisons for 
DEMo.PAS using each library module (see 
table I). 

The DOS interface library modules deter
mine which version of the operating system 

(continued) 
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AT A GLANCE 

Name 
IBM PC Pascal Compiler 2.00 

Type 
Two·pass compiler 

Manufacturer 
IBM National Distribution Division 
1000 Westchester Ave. 
White Plains, NY 10604 
(800) 426-2468 

Format 
Three 5'/4-inch master disks, not 
copy' protected 

Computer 
IBM PC with 160K bytes of memory and 
two floppy-disk drives or one floppy drive 
and a hard-disk drive; printer 
recommended 

Documentation 
Two manuals 

Price 
$350; upgrade $100 

Audience 
Systems and application software 
developers 
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your programs will run under. The 
DOSII library module lets programs 
run under DOS 1.10. 2.00, and 2.10. 
Path names. however. are not sup
ported, since paths were not available 
in versions before DOS 2.00. 

If you select the DOS20 module, 
your programs can use path names in 
file specifications at run time but will 
only run under DOS 2.00 or later. This 
library module is also required if you 
want to create code overlays using the 
LOADER function. 

Even though you can create appli
cations that run under DOS 1.10. 2.00, 
or 2.10, version 2.00 of the compiler 
only runs under DOS 2.00 or 2.10. You 
cannot compile programs with ver
sion 2.00 of the compiler using DOS 
1.10. 

REALS AND INTEGERS 
Version 2.00 offers two real-number 
data types-REAL is set equal to 
REAL4 or REAL8 by the $REAL = n 
(where n equals 4 or 8) compiler 
metacommand. REAL4 is a 32-bit 
representation (I sign bit. an 8-bit 
exponent. and a 23-bit mantissa) 
ranging from 8.43E-37 to 3.37E+38. 
REAL8 is a 64-bit representation 
(I sign bit. an II-bit exponent. and 
a 52-bit mantissa) ranging from 
4.19E-307 to 1.67E+ 308. 

Unfortunately, IBM has changed the 
internal storage format of real 
numbers in version 2.00. This means 
that you have to convert existing 
binary data files containing real 
numbers to the new format before 
they can be used by programs 
created with the new compiler. The 

manual states that you "must convert 
these data files" before they can be 
used but does not offer a utility or 
even an explanation of how to do the 
conversion. 

New arithmetic and transcendental 
functions are included in the Pascal 
library to support these higher-preci
sion quantities. Unfortunately. IBM 
has also renamed many of the version 
1.00 transcendental functions, which 
means you must modify the programs 
that use them when you upgrade 
from version 1.00 to 2.00. For exam
ple, in version 1.00 the log base 10 
function was called LNDROO, while in 
version 2.00 there are two: LDDROO 
for REAL8 numbers and LDSROO for 
REAL4 real numbers. 

Version 2.00 has a new data type 
called INTEGER4. which is a 32-bit in
teger ranging from -2,147.483 .647 to 
+2,147,483,647 . You can use the 
operators AN D. OR, XOR. and NOT 
on INTEGER4 variables. 

DATE AND TIME 
Version 2.00 offers four new pro
cedures and function calls that use 
the system clock. GETDAT and GET
TIM return the date and time com
ponents as integer values. SETDAT 
and SETTIM let you set the system 

, date and time from Pascal by speci
fying the integer components. 

When prompted for library names 
by the linker. you must specify the 
library IBMPAS.LlB. These routines 
eliminate the processing required to 
extract one component of the date or 
time from the traditional string for-

(continued) 

Thble I: A comparison of speed and file size for DEMO using each of the 
library modules: 80870NLY. REGMATH, and EMULATOR. 

Math Module Execution Time File Size 

80870NLY 9.26 seconds 25.138 bytes 

REGMATH 26.25 seconds 28,918 bytes 

EMULATOR 36.18 seconds 31.842 bytes 
(without 8087) 

EMULATOR 9.26 seconds 31 ,842 bytes 
(with 8087) 



GTX-IOO. Computer security 
so advanced, it could even 
keep secrets from Mata Hari. 

Does your computer talk to 
strangers? Before you answer 
no , remember, today's com
puter intruders are very skillful. 

In fact, even a famous spy 
like Mata Hari would be hard 
pressed to match their inven
tiveness. With one deft phone 
call, these electronic trespassers 
can tamper with such secret 
items as privileged customer 
reports, confidential corres
pondence,andmarketing 
intelligence. 

Inquiry 179 

Data thieves can steal infor
mation like that. Or erase it. 
Or alter it to their advantage. 

That's why your computer 
needs the protection of 
GTX-lOO. It's a new kind of 
security subsystem developed 
from Lockheed's years of 
experience with high tech
nology and strict security. 

GTX-lOO puts an electronic 
wall around your sensitive 
computer files and keeps your 
private data private. 

Use the coupon to get a 
GTX-lOO brochure plus the 
name of your nearest sales 
office. They'll show you how 
GTX-lOO can guard your 
secrets the next time a stranger 
comes calling. 

© Lockheed-G ETEX 1985 
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Mail to: 
Lockheed-GETEX , Suite 945, 
1100 Circle 75 Parkway, Atlanta, 
GA 30339. (404) 951-0878. 

Please send me: 
o GTX-100 brochure. 
o The name of my nearest sales 

office. 

Name 

Title 

Company Name 

Address 

City State Zip 

~lOckheed·GETEX 
• Giving shape to imagination. 
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mats. The procedures DATE and TIME 
are still available for situations where 
the string representations are more 
useful. 

SYSTEM INTERFACES 
Several new system-related functions 
and capabilities should make pro
gramming easier and eliminate the 
need for many assembly-language 
subroutines. The DOSXOO function 
lets you call DOS functions directly 
from Pascal (via interrupt 21 hexadec
imal) This function was available in 
version 1.00 but was totally undocu
mented and almost impossible to use. 
The function parameters pass values 
to the AX and DX registers. You can 
use the external variable CRCXOO to 
specify the desired value of the CX 
register. After you invoke the 
DOSXOO function. it returns the AL 
register as its return value and loads 
the value of the CX and DX registers 
into the external variables CRCXOO 
and CRDXOO. The declarations of the 
external variables and the function 
syntax are as follows: 

VAR [EXTERN] CRCXOQ,CRDXOO: 
WORD; 

FUNCTION DOSXOO(AX,DX: 
WORD):BXTE; EXTERN; 

The major limitation of the DOSXOO 
function is that it only uses the AX. 
CX. and DX registers. while most DOS 
-function calls use additional registers. 

A more general way to access DOS 
function calls is with the procedure 
INTRP. which lets you execute any 
software interrupt directly. The format 
of the call is 

INTRP (intnum, inregs, outregs); 

The software interrupt number to be 
performed is intnum. while inregs and 
out regs are special variables of the 
type REGLIST that contain the reg
ister and flag values before and after 
you invoke the interrupt The data 
definition for REGLIST is included in 
a special file called IBMINTRPINT that 
must be included in your source file. 
Listing I shows how to declare and 
use the INTRP function. Again. you 
must specify the IBMPAS.L1B library 
when the linker prompts you for 
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Listing I : Program segment showing how to declare and use the INTRP 
furction. This function lets you access POS function calls. 

(·$INCLUDE: ' IBMINTRP.INT'") 

PROGRAM INTRPDEMO (INPUT,OUTPUT); 
USES IBMINTRP; 

VAR 
INREGS,OUTREGS:REGLlST; 
ROW,COLBYTE ; 

BEGIN {INTRPDEMO} 

INREGSAX : = 16#0300; 
INREGS.BX : = 16#0000; 

INTRP(16#10,INREGS,OUTREGS); 

ROW : = HIBYTE(OUTREGS.DX) ; 
COL : = LOBYTE(OUTREGSDX); 

END. {INTRPDEMO} 

{REQUEST CURSOR POSITION} 
{ DEFAULT PAGE} 

{INVOKE VIDEO INTERRUPT X'10} 

{CURSOR ROW NUMBER } 
{CURSOR COLUMN NUMBER} 

Listing 2: This program is an example of how to use the LOADER function to 
bring in code overlays. 

PROGRAM MAIN(INPUT,OUTPUT); 

VAR 

SELECTION CHAR; 
RETVALWORD; 

FUNCTION LOADER (CONSTS MODULE NAME:STRING) : WORD; EXTERN ; 

PROCED\.JRE ADD; EXTERN ; 
PROCEDURE CHANGE; EXTERN ; 
PROCEDURE DELETE; EXTERN ; 
PROCEDURE LIST; EXTERN ; 

BEGIN 
SELECTION: = ' '; 
WHILE SELECTION < > 'E' DO 
BEGIN 

WRITELN(OUTPUT,' Enter the desired function - (A)dd'); 
WRITELN(OUTPUT,' (C)hange') ; 
WRITELN(OUTPUT, ' (D)elete'); 
WRITELN(OUTPUT,' (L)ist'); 
WRITELN(OUTPUT,' (E)nd'); 
READLN(INPUT,SELECTION); 
CASE SELECTION OF 

'A' BEGIN 
RETVAL : = LOADER CMOD1.0VL'); 
IF RETVAL = 0 

THEN ADD 
ELSE ABORTCUNSUCCESSFUL LOAD OF MOD1 ' ,R~TVAL , O); 

END; {CASE OF A} 
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'C' BEGIN 
RETVAL : = LOADER CMOD2.0VL'); 
IF RETVAL = 0 

THEN CHANGE 
ELSE ABORTCUNSUCCESSFUL LOAD OF MOD2', RETVAL,O); 

END; {CASE OF C} 
'0 ': BEGIN 

RETVAL : = LOADER CMOD3.0VL'); 
IF RETVAL = 0 

THEN DELETE 
ELSE ABORTCUNSUCCESSFUL LOAD OF MOD3',RETVAL,O); 

END; {CASE OF D} 
'L' BEGIN 

RETVAL : = LOADER CMOD4.0VL '); 
IF RETVAL = 0 

THEN LIST 
ELSE ABORTCUNSUCCESSFUL LOAD OF MOD4',RETVAL,O); 

END; {CASE OF L} 
'E' : WRITELN(OUTPUT,'End of Program '); 
OTHERWISE; 

END; {CASE OF SELECTION} 
END; {WHILE} 

END. {MAIN} 

MODULE MOD1 ; 

PROCEDURE ADD; 
BEGIN 

WRITELN(OUTPUT,'This is the ADD function '); 
END; 

END. {MOD1} 

MODULE MOD2; 

PROCEDURE CHANGE; 
BEGIN 

WRITELN(OUTPUT,'This is the CHANGE function') ; 
END; 

END. {MOD2} 

MODULE MOD3; 

PROCEDURE DELETE; 
BEGIN 

WRITELN(OUTPUT,'This is the DELETE function '); 
END; 

END. {MOD3} 

MODULE MOD4; 

PROCEDURE LIST; 
BEGIN 

WRITELN(OUTPUT,'This is the LIST function '); 
END; 

END. {MOD4} 

A useful function, 

LOAD ER, lets you 

break up large 

programs into a maIn 

routine and one or 

more code overlays. 

library names. 
While INTRP appears to be a more 

universal approach. you should re
member that it must load and store 
all the registers. Time-critical applica
tions should use DOSXOO if they re
quire only the AX. ex. and DX reg
isters. Otherwise. you might still need 
an assembly-language routine. 

The routines INP and OUTP let you 
read and write information directly to 
a specific hardware port address. This 
might be used to read the game pad
dies or set the mode on the monitor 
cards. You must include the file IBM
PORTINT at the top of the program. 
and a USES IBMPORT must follow the 
program declaration. You must also 
specify the library IBMPAS.L1B to the 
linker. 

A new data attribute called ORIGIN 
lets you locate a variable at a specific 
memory address. This makes the job 
of looking at system data areas easier. 
They are defined by specifying both 
the segment base and offset of the 
variable. For example. you could use 
the following definition for a word 
variable that contains the bit mask of 
the keyboard status: 

VAR KEYSTATUS [ORIGIN 
16#0040:16#0017) : WORD; 

PROGRAM OVERLAYS 
Another new and useful function. 
WADER. lets you break up large pro
grams into a main routine and one or 
more code overlays. As the main pro
gram executes. it can bring in one 
overlay at a time. You must explicitly 
load the overlay before any of the 
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Inquiry 360 for End-Users. 
Inquiry 361 for DEALERS ONLY. 

8051 8~4 6301 
OM ... TlCALLY) 

WHY WASTE TIME? 
Why spend hours on programming 

when ALDEC can do it for you! 
ALDEC Logic Complier converts logic 

schematics and equations directly Into 

standard processor object code 
Whether your schematic has thousand 

gates, flip-flops or counters 

- In ANY configuration -

IT DOES NOT MATTER 
Aldec can do itl 

LOW COST "Entry" SYSTEMS: 

$38/Mlnl, $68/Small, $3gS/Pro 

PROVIDE LOGIC CIRCUIT SIMULATION 

The HENTRY " systems simulate l ogic equa tions 
and circuits bui l t with the 7400 series ICs. 
The Nini , Small and Pro handle l og i c circuit 
complexities of 5 , 10 and about 1,000 chips , 
respectively. There is no practical limita 
tion on the connections among the chips; any 
unstabl e condition is displayed in a special 
SPIKE mode I and a warning is given a tall 
times. Any chip ' s I/O can be overwritt en 
individuall y and the circuit 1 s response is 
displayed immedia tely, without recompila tion. 
Each 'ENTRY system has tldemosll for t eaching 
schemat i c entry , compila tion and simulation . 

The Aldec Logic Compiler($19aO}, simula 
tor($985} and processor modules($870 ea . ) , 
provide l ogic circuit emulation on standard 
microprocessors such as 8051 , 8048, 6804 etc . 
Besides 7400 TTL library, Aldec can de liver 
other library of ch i ps at extr? charge. 

ALDEC software al l ows intermixing logic 
equations with any netlist statements. Al so , 
"Bl ack Boxes ", described by log ic equat i ons , 
can be placed anywhere within a schematic and 
c ompiled together .... ith the schematic netlist. 

ALDEC run. on IBM PC _ compatible. 

ORDERING: 

D MINI o SMALL o PRO 

o ALDEC COMPILER o ALDEC SIMULATOR 

o PROCESSOR NODULE , type 

Charge my credit card : expires .. .. / ... .. . 

o MASTERCARD (n!c) D VISA (n!c) 

CARD # . .. .. .. ... .......... .... ....... .. .. . 

Signature 

** Attach your shipping address and t e l. # ** 

..@±tALDEC-Automated Logic Design Co 
Tel. (805) 41111-5887 

3525 OLD CONEJO RD. NEWBURY PARK, CA 91320 
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PAS1 MAIN .PAS,,; 
PAS2 

PAS1 MOD1.PAS,,; 
PAS2 

PAS1 MOD2PAS,,; 
PAS2 

PAS1 MOD3PAS,,; 
PAS2 

PAS1 MOD4.PAS,,; 
PAS2 

MKOVL MOD1 . 

MKOVL MOD2 

MKOVL MOD3 

MKOVL MOD4 

LINK PLOADER + MAIN + MOD1 + MOD2 + MOD3 + MOD4, MAIN,,; 

Figure ] : How to compile and link the overlay program of listing 2. 
MKOVL.COM marks the specified object file as an overlay. PLOADER.oB) 
performs the loader function and is included as the first object in the link process. 

,-------------------------------------------------------, 

LIB PASCAL.LlB + NEWPROC; 
LIB PASCAL.LlB - OLDPROC; 
LIB PASCAL.LlB • OLDPROC; 

{adds NEWPROC.OBJ to library} 
{erases OLDPROC from library} 
{removes OLDPROC from the library and} 
{places it in a file named OLDPROC.oBJ} 

L-____________________________________________________ ~ 

Figure 2: How the library manager modifies PASCAL.L1B. 

procedures and functions defined in 
that overlay can be called . An overlay 
routine can call procedures and func
tions defined in the main routine, but 
it cannot call routines that are part of 
another overlay. The main program re
quests the code overlay by issuing the 
command 

RETVAL : = LOADER 
('drive: \ path \ filename.oVL') ; 

If the load is successful. RETVAL is 
zero and the overlay's procedures and 
functions are available until the next 
overlay is performed. Otherwise RET
VAL contains the error code. Listing 
2 shows an example of a program 
using overlays. [Editor's note: Listing 2 is 
available as OVERLAYS.PAS for download
ing via BYTEnet Listings. The telephone 
number is (617) 861-9774.[ 

Two special files on the PAS I disk 
handle overlays. MKOVL.COM marks 

the specified object file as an overlay. 
PLOADER.OB) performs the loader 
function and is included in the LINK 
command as the first object file of the 
list. Figure I shows how you use these 
two files. After you compile all five 
source-code files individually using 
PAS] and PAS2. you run MKOVL.COM 
on the four overlay files and link them 
together. The final result is a file called 
MAIN.EXE: the four overlay modules 
have the file extension "OVL". 

DYNAMIC MEMORY ALLOCATION 
One of the most useful features of 
Pascal is the ability to dynamically 
allocate variables in an area called the 
heap. Version 1.00 of the IBM Pascal 
Compiler used ALLHOO. NEW, and 
DISPOSE to manage the heap. This 
area (64K bytes maximum) is shared 
between constant. stack. and heap 
data. Version 2.00 has a new function 
called FREECT that returns the space 
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Listing 3: A proqram seqment that shows how to build a name and address list 
on the {onq heap. 

PROGRAM HEAPTEST (lNPUT,OUTPUT); 

TYPE 

VAR 

LONG PTR = ADS OF MAIL LIST; 
MAIL LIST = RECORD 

NAME : STRING (20); 
ADDRESS : STRING (25); 
CITY : STRING (15); 
STATE : STRING (2); 
ZIP : STRING (9); 
NEXT : LONG PTR; 

END; 

NEWPTR : LONG PTR; 

FUNCTION GETMOO (BLKSIZE:WORD):LONG PTR; EXTERN ; 

PROCEDURE DISMOO (ADDRESS:LONG PTR); EXTERN ; 

BEGIN {HEAPTEST} 

NEWPTR : = GETMOO(SIZEOF(NEWPTW)); {allocates heap variable} 

DISMOO(NEWPTR); {frees heap variable} 

END. {HEAPTEST} 

remaining in this area (called the short 
heap in version 2.00) . 

In addition to the short heap, ver
sion 2.00 has another area called the 
long heap that starts in memory 
above the short-heap data area and 
extends up to the total memory on 
the machine (minus the space used by 
DOS). The routines GETMOO and 
DISMOO allocate and free memory 
blocks from the long heap. The only 
difference between these routines 
and the short-heap routines is that the 
pointer variable used is a 32-bit value 
(segment offset) rather than a 16-bit 
value. You define the 32-bit pointer by 
using the built-in segmented data 
type. For example, listing 3 shows how 
to build a name and address list on 
the long heap. 

LIBRARY MANAGER 
Another useful improvement over ver
sion 1.00 is the addition of a library 

manager. The operations you can per
form include adding, erasing, and re
placing of modules in a library. Figure 
2 demonstrates how you might 
modify PASCAL.LlB. 

In addition to changing existing 
libraries. you can create new ones. To 
create a new library called MYLIB. you 
could issue the command 

LIB MYLIB + PROC1 + PROC2 + 
PROC3 + . .. + PROCn; 

CONCWSION 
The benefits of the new compiler far 
outweigh its few problems. The list 
price for version 2.00 of the IBM PC 
Pascal Compiler is $350. Current 
owners can upgrade to version 2.00 
for S 1 00 by sending a copy of the 
receipt for version 1.00 and an up
grade order form to IBM. Upgrade 
order forms are available at most 
stores that carry IBM equipment. _ 

Inquiry 12 5 

AUGUST 1985 • BY T E 281 



1eleVtdeo is 
the multiuser system 

for companies 

I ' :~ 
l " -------... 'L 
, '., 

The TeleVideo Personal Mini Family 
Growing companies need a compu~ only runs PC software, but also Your TeleVideo dealer has the 

ter system that will grow right along hundreds of popular, fast mini~ Personal Mini. Arrange to see it today 
with them. Simply and economically. computer and multiuser programs. by calling toll free, 800-521-4897. 

A computer system that lets Without destroying your established In California, call 800-821-3774. 
people communicate and share PC environment. Ask for operator 10. 
resources. Even work on the same And, unlike less advanced net~ The TeleVideo Personal Mini. 
file simultaneously. works, the Personal Mini never The growing business computer. 

The TeleVideo* Personal Mini'" sacrifices performance or speed Regiomil Sales Offices: Northwest 
Family is that system. regardless of how many workstations (408) 971-0255, Southwest (714) 476-0244, 

lin Southcentral (214) 258-6776, Midwest 
Runs PC, mini and 
multiuser software. 

With the TeleVideo Personal Mini, 
users of IBM* or TeleVideo PCs, 
XT s, and portable computers can 
share data, as well as expensive 
peripherals, like printers and plotters, 

The Personal Mini dramatically 
increases computing power, So it not 
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are on . e. (312) 397-5400, Southeast (404) 447-1231, 
Build on your original Mid-Atlantic (703) 556-7764, Northeast 

PC innestment. (617) 890-3282, East (516) 496-4777, Rocky 
" Mountain (714) 476-02# . .. ~~ Even our system expansion costs 

are substantially less than what you'd 
pay to add new IBM PCs. And your 
original investment in hardware, 
software and personal computer 
education is never lost. IBM is a registe red trademark of International Business Machines 
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DESKPRO GRAPHICS 
In general I agree with Jerry Grady's review 
of the Compaq Deskpro (May, page 260) 
I have had a Model 2 for many months 
and find it reliable, compatible, and fast. 
But I believe you've overlooked a signifi
cant area of incompatibilitY. 

The Deskpro has improved video func
tions and incorporates both.monochrome 
and color graphics ability, but it will not 
accept common IBM graphics boards like 
the Hercules graphics card. This is a disap
pointing limitation if you want to take full 
advantage of the graphics ability of pro
grams like Microsoft Word orl.otus 1-2-3 . 

I have called Compaq, Hercules, and 
AST Research, and none can bffer any 
help or hope. Had I realized that I would 
not have access to improved graphic res
olution on the Deskpro, I might have 
chosen a more compatible machine. 

INSIGHT 

BRYAN MUMFORD 
Summerland. CA 

Bruce DAmbrosio's software review of 
Level 5 Research's Insight expert-system 
shell (April. page 345) misses the point on 
the utility of expert systems as assistants 
in general and the ability of the Insight 
shell to serve this purpose in particular. 

Artificial-intelligence expert systems 
might have been born in educational in
stitutions, but they are now being devel
oped by many engineers in government 
and industry Engineers are the ones who 
are putting the theory into practice. Fur
ther, we are finding important applications 
for this type of software that do not re
quire the large efforts, funds, and research 
typical of the systems coming from the 
academic community. 

Insight is a most useful and reasonably 
priced tool for small-domain knOWledge 
bases. Almost all the limitations Mr. D'Am
brosio describes have work-a rounds that 
you learn from experience with the soft
ware. This is no different from any other 
commercial software. The fact that InSight 
(like several other expert-system shells) 
does not support closed-form mathemat
ics is being adressed in an enhancement 
now undergoing beta testing. However, ex
pert systems used as assistants for ad-

visory or diagnostic purposes in many 
cases do not require closed-form mathe
matics. 

PHIL CHAPMAN 
La Crescenta, CA 

I reviewed Insight. not in comparison to 
mainframe or LISP machine-based re
search systems, but according to my 
estimate of what should be possible on 
a personal computer. I believe that the 
ability to include variables in rules and 
to use Simple arithmetic are essential in 
any general-purpose knowledge-based 
system shell. 

Of course, you can often work around 
limitations, and they might not even 
cause problems in anyone application. 
However. the development teams for Tf's 
Personal Consultant, Teknowledge's M.I , 
and A rtelligence 's OPS5 + feel that both 
variables and arithmetic are important 
enough to include in their systems, While 
these packages all cost substantially 
more than Insight. Topsi. a $75 variant 
of OPS5 + from Dynamic Master Sys
tems, also provides both facilities, 

I am glad to hear that arithmetic com
putation capability is being incorporated 
into a future release of Insight. Also, I 
consider variables somewhat analogous 
to arrays in a procedural programming 
language, I imagine that you don 't use ar
rays in every program you write; you may 
not even use them often, But once you 
learn about them, would you buy a com
piler that didn 't support some kind of ar
ray construct? 

I am glad to hear that you are success
fully using Insight. Insight is not a bad 
system; I just don 't think it is repre
sentative of all that could be done on a 
PC 

-BRUCE D'AMBROSIO 

HARDWARE BENCHMARKS 
You need to rethink your policy regarding 
comparison charts in hardware reviews. 
You constantly compare micros to the IBM 
PC and Apple lie, regardless of how ap
propriate that is. For example, in the 
March issue (page 247) you compare the 
$8990, 10-MHz, 8086 Altos 586 to the 
$3200, 4,77-MHz, 8088 IBM PC and the 

52100, I-MHz, 6502 Apple lie. Really, 
shouldn't you compare it to the IBM PC 
AT and the Stride? Then you have the 
512 40, 179-MHz, 6502C Atari 800XL up 
against the PC and lie (page 267). 
Shouldn't that be the Apple Ilc, not lie? 
And wouldn't the Commodore 64 be 
more realistic than the IBM? You should 
be making comparisons to a given 
machine's real competition. 

It looks as if you use charts with the IBM 
PC and Apple lie because it is convenient 
to do so, not because any thought goes 
into selecting the comparisons. So next 
time, compare apples to apples, oranges 
to oranges, and Osbornes to Kaypros. 

RICK DOWNER 
Seattle, WA 

The purpose of oUr benchmarks and 'At 
a Glance" boxes is to offer comparisons 
between the system under evaluation 
and other systems with Widely known 
capabilities, By conSistently using prod
ucts With known performance character
istics" we intend to provide benchmarks 
that most readers can interpret in terms 
of their own experiences with familiar 
machines and software, 

Comparing a new product only against 
a look-alike or work-alike product has 
drawbacks, That type of comparison puts 
the reader in a technological game of 
musical chairs: The music stops every 
time any company updates or announces 
a new product. Relatively few people 
have resources great enough to permit 
them experience with a wide selection 
of expensive equipment. 

We are not in the business of predeter
mining which machines are each other's 
appropriate competitors, 

-GLENN HARTWIG 
Technical Editor, Reviews 

THE HP 110 
In reference to Manly W. Mumford's letter 
in Review Feedback (March, page 303) 
regarding Ezra Shapiro's review of the HP 
110 (June 1984, page III) , I'd like to say 
that I have been very pleased with the HP 
1I0's capabilities, apart from the need for 
good lighting conditions. In fact. a whole 
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Standard F8atur8s 
(Costs exIra wilh 18M) 
• 2 · OS/ OD 36K Disk Drives 
• 320K RAM 
• Amber 20 MHz Mon~ol · P3 
• Bui1t -m ROM diagnostics 

L __ =;;:::;;~ , .~;,!~, • Pearl Database. S100 wi1h system 

~gLi~2A $1,850 
10-20Mg Hard Disk Systems' starting at $2,590 

'."N ~ITAGAIN! 
New advanced technology PC 
IBM PC/ AT Compatlbla 

Basic System : 
• Single OSIOO 1.2 megabyte 

disk drive 

• 512K RAM 
• Amber 20MHz Monilor IP13) 
• Serial/parallel 
• Expandable to 40 Mg hard disk 
• Expandability lor up to 12 

simuUaneous users 
Quantifies limited . . CAllIer Pricing 

AS Computers' own PC 
100% I BM Compatible 

• 156K RAM 
• 2· 360K Disk Drives 
• Serial & Parallel Ports 
• YOUI choice 01 20 MHz Amber 01 Green Mon itor 

Pearl Database only S100 w/system 
lolUs 123 only 5250 w/ system 

$1,595 
10-20Mg Hard Disk Systems starting at $2,350 

If you are ever in the Philadelphia area, please come by and visit our showroom. 

10 change type size & style 
1090 BO cps . . 219 
1091 120 cps . 199 
Specify computer 

Two Reliable Workhorses 

US! C 
Hi Res . Met al t.:abinet 
1-9 . 79 L"g' Otv. 
10-19 . 70 C.II 
10 up.. 6B 

Six Pack Plus 
Mega Plus II 
I/ O Plus II. 
Memory MB II 
AdvanTage AT . 
Preview Monograph . 
Graph Pak Mono/64K. 
MonoGraph Plus . 
525 1 
37BO 

OuadbOilrd II 
Expanded Ou adboard 
Ouad 512+ 
Quad 2 Meg 
Memory Board 
Quad Jr. Exp . Chassis . 
Quad Jr . Exp. Memory 
Ouad Memory Jr 
Chronograph . 

239 
269 
139 
249 
399 

· .. 299 
. 599 
. 399 

· .. 579 
639 

. 129 
239 
149 
879 

. 229 

. 539 
11 9 
229 
. 89 

PARADISE 
Modular Oraphlcs t.:ard . . 279 
Mu~i Display Card ...... 299 
Five Pack C.S, 169 

GraphICS 
COIOf .• 

Hercules 
. 319 

· .. 169 

COMPUTERS 

B2. B3. 84. 91. 93. 181. 2350. 1410. 
Okimale-20 . ellll 
Okimale 1 Specily C64 or Atari) . . 199 

SG10/ SGI5 (1 20 cps) .... 239 / 399 
SOlO (1 60 cps) . . . . ... 359 
S015 (160 cps) . .. 479 
SRIO (200 cps) . 499 
SR15 (200 cps) 639 
Powertype lener Duality . . . 319 

~ter. 
LETIER OUALITY 
When you wanlyoUllener 10 look 
like a million S 4D cps ... 100 
REGULARLY ...... . ..... 1.495 
Factory reconditioned, 90 Day guaranlee 

Canon 
Cllnon Dot Matrix 
This one a Special Purchase. Commmial 
Quality , Very limited Quantity. Hi Speed, 
160 cps, IBM. Push Tractor, Compo to 
OKIOAlA -92 . Only ..... 379 

~-mxAI\I 
11 5/ 116 12" Grn/Amb Mono .. 99 

300 Green/Amber 129/ 149 121 Green TIL . . 139 
300 Color/Audio . . . 259 122 Amber TIL .. 14~ 
310 Amber 18M-Plug . . 169 110 Color RGB . .. 239 
Color 500 Composite/ RGB . 389 400 Med-Re s RGB . . . 319 
Color 600 Hi-Res(640x240) . 439 415 Hi-Res RGB . 399 
OCoior 700 Hi -Res(720x240) . . 499 420 Hi -Res RGB (IBM) . . 419 
Color 710 long Phosphor ..... 579 440 Ultra Hi-Res RGB .... 589 

We carry full software lines by Electronic Arts, Scholastic. 
Scarborough. PFS. Spinnaker and Batteries Includ~d . 

Sohwar8 Macintosh 

Typing Tutor III. 40 
Hitchhikers Gu ide to Galaxy . . 2B 
Mult iplan . 129 
Mind Probe . .35 
Millionaire . . .. 40 
Ensemble . 230 
Jazz . e.1I 
Hell. dBase . . ellll 

Sohwar8 Appl8 

Typing Tulor III. . . . 35 
Hitchhikers Guide 10 Gala.y . 28 
Multiplan .. . . , 84 
Copy II . . . .. 35 
Mind Probe . . . 35 
Turbo Pascal 3.0 . 54 
Corner Stone . . ....... CIlII 
Milliionalre . 35 

Softw.r. 
dBase III . 
lotus 123 
Prokey 3.0 . 
Milliona ire . _ 
Summer Games 
Typing Tutor III. 
Hitchhikers Gu ide Galaxy . 
Mult iplan . 
Copy II PC . 
Mind Probe 
Turbo Pascal 3.0 
PFS G,aft / Report . 
PFS Write/ file/ plan 

. 45B 
... 290 
. .. B7 

. 40 
18 

.. 35 

.. 2B 
... 129 

35 
. 35 

54 
..... 79 

. 89 

Utility Progrllms 

Side Kick , . 36 
Norton Utilities . .. .. . . . .. 75 
Copy II PC IBM install lotus dBase 
elc protected softwale on 
hard disk 30 

ORDERING INFORMATION: Or~~ by thl!!ck, MaSllfCOld 01 VISA. Personal ch~ch tab 15 days to 
cleal. no wailing on celt ified chech III money Il ldflS Add 3% s h!j1p !n~ and handling on allllrd!ls 
(m!nlmum S2 ,00) Ma!l, APOIfPO. A~ may ItIlU"' addftmnal ena/flu PA residents add 6~ saf~s la. MA 
IUldl!OIS add 5%. All flems sublect to ava~abJd!ry Puces subject 10 changH Addhional discounts 
availahle 10 qualified educalional in$I~U l ions Requasls fa/ bid on volurn! l!'quufmenlS iovl ted. 

AB SATISFACTION GUARANTEE 
Every 1Il0duci sold Jr, AS COmpUI!IS " faCTOry pachd otnd cornu wllh Ihl! lTIanufactufl!f 'S wlIfl\1nly 
Howevel , if 110 Item is defective when lewved. you mlly rewm 11 to us within 15 days /01 lepail. 
adluslmenl I){ "placement al our optiOll Rllulns must be accompanied with COII~ II I yllUI IOVIl!te. lette! 
delallmg d~ltct. blotnk warranty (aid and aU ol/lI,"al lulory pat"'"~ To e.lled~e handllllg please un fOI 
lelUln authoriUllOn numbel. (SOlry. no lelurn on comnultl slJltwaie once opl!f1ed.1 

Some Slore illites . hghlty hightl 

Use TOLL FREE Order Line Mon. - Sat. 9am • 6pm EST 

800-822-1211 
In PA: 215-822-7727 

C.ITCH 
Prowliler 7500 ............ 219 
Prowlitel 85t OP . . . 299 
Prowliter 1550P . . . 469 
Son 01 Starwliter Al OP ....... 459 
Hal Dol Matrix . . . 459 
Fl0-40P Starw,iter . . .. 899 
FlO-55 Plint master . . ... 1049 

EPSON 
RX-80. FX-80+ . LX-80. JX·80 . C.II 
FX- l00+. RX- l00. l01500 ... C.II 
Homewrilel to . . ......... CIIII 

ZVM 12 21 12 3 Amb/ Grn . . :. 89 
ZVM 124 IBM Amber. . 149 
ZVM 131 Color . . ..... 299 
ZVM 133 RG8 . 429 
ZVM 135 RGB/Color . . . .. 459 

ZVM 136 Rlj~' . 629 

9191U Color . . . . . . . . 199 

Media Mate 
Fl ip N Filel25 . 
Flip N File/ 50 . 

1400 . 
1200/ 300. 
1200B w/ Smartcom Sft 

~HOR 
2400 . 
Mark XII 
Volks 12 w/ cable 
Volks 3 w/ cable . 

POWER DEVICES 
Dalashield back-up power source 

C611 
489 
41 9 

CIIII 
. 169 

199 
6B 

100 PC -200 wall 265 
300 Xl -300 wall ... 390 
Tllp 425 . . ... 433 
Brooks 6 Oullet-Surge Suppressor/ 
Norse Filter . . . 54 

We support Apple, 
Macintosh, 
Commodore, 
IBM & compatibles 
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MicroFaz8r 
Print8r Buffsrs 

ME palallell:pson 8K 135 16K 145 
32K 165 64K 195 

MP p",lIel 8K 145 16K 155 
32K 175 64K 205 

MSP " '-p,,allel 8K 165 16K 175 
31K 195 64K225 

MSS ser-serial . 8K 165 16K 175 
31K 195 64K 125 

MPS paHerial 8K 165 16K 175 
32K 195 64K 125 

HARD DISKS 
10 Mg Add-in . 629 
20 MG Add- in . CIlII 
Alasi 53 Mg AT Kit. ...... e.1I 

TEAC 
os 00 Disk Drive . . ....... 120 
64K RAM Kil. . 10 

3M C8rtifi8d 
Data Cartridg8s 

oe 100A H-P. ~c 
oe 300A 
OC 300XL 
OC 600HC 600' 
oe 615HC 150' 
oe 600A 600 ' 
OC 615A 150' 

14.25 10/ 13.50 
19.25 10/ IB.25 
22.45 10/ 2145 
27.00 10/25.90 
20.00 10/18.90 
15.00 10/ 13 B5 
lB.40 10/17 .45 

Nobody 8 •• ls our Pric. on Disks! 

AB DISKETTES~ 
with Med,i,a Male ~ 
30 - 3.5 . . . .... . . 125 
100 • 5" OS/ OO . . 160 

SS/OO DATAT ECH 100 
OS/OO 1.05 
AT 440 
Over 100.000 in stock al aU limes. 
31,l AT HOENS dis ks 101 aU models . 

CABLES 
Parallel Cable 136j1 in/ 36pinj 
RS232 Male 10 Male 6' 
RS232 Male to Female 6' 
Parallel Cable lor Columbia . 
IBM Cable 

23 
17 
18 
15 
19 

Customer Service 
215-822-7727 
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REVIEW FEEDBACK 

range of screen-control functions are built 
into the computer, irrespective of pro
gramming language, and you invoke them 
with escape sequences. The owner's 
manual appendix 0-6 to 0-9 lists these se
quences. but note that the "toggle caps" 
sequence should read 

ESC &k{0,1} P 

To use these within, say, Microsoft BASIC. 
simply program a statement to print the 
relevant escape sequence. I usually create 
user-defined functions at the start of my 
programs to simplify often used se
quences. For Mr. Mumford's benefit. the 
sequence for screen clear is ESC [2J . You 
can program this as PRINT CHR$(27) 
+ "[2J" where CHR$(27) is the ASCII code 
for the escape key. 

One disappointment is the omission of 
graphics-control sequences. These are 
available either using GWBASIC or from 
the HP 110 programmer's toolkit. The 
basic graphics sequences (circle, line, etcl 
could have been included. After all , the 
HP 150 has these as standard. 

D. HARPER 

Stockton-on-Tees, Cleveland County, 
England 

MULTIMATE 
The repagination problem in MultiMate to 
which CJ Puotinen (November 1984, page 
287) and several letter writers thereafter 
alluded has been fixed. It's a pity to see 
this fine program criticized because of one 
bug in an early version. I used MultiMate 
3.22 for multipaged articles for months 
without difficulty repaginating. Occa
Sionally I had to remove a misplaced for
mat line. I have never lost text. either. The 
current version (3.30) is even better, since 
it lets you keep the format lines attached 
to either text or pages. 

The slight backup inconvenience to 
wh ich Maureen Fleming referred (April. 
page 348) is also altered in version 3.30. 
The user can now back up the document 
automatically if he or she wishes to do so. 
This was a fix for a nonexistent problem, 
since all you had to do was copy the docu
ment to another disk. You cou ld do this 
easily either from DOS or from with in 
MultiMate itself. 

MT 160 PRINTER 

ROBERT JACOBS 

Ellensburg, WA 

I recently read Mark J. Welch's review of 
the Mannesmann Tally MT 160 printer 
(February, page 325) and felt I must com
ment. I am a data communications tech
nician for the Washington State Patrol-

administered ACCESS (A Centra l Com
puterized Enforcement Support Sys
tem). 

All our remote terminals (over 250 of 
them) use MT 160s exclUSively, and I 
would be happy to replace them with 
something better (and cheaper) . After 
directing about 10 operators throughout 
the state in reprogramming the printers' 
parameters after an electrical storm , I 
would rather have DIP-switched parameter 
setting. Irregular li ne voltage and other 
power-line disturbances play havoc with, 
this otherwise convenient arrangement. 
Having to run th rough the complete menu 
every time this happens is tedious. 

On the other hand, the printer is phYSi
call y well bu il t and prints without much 
complaint at the workload. The three in 
our communications center operate with
out serious problems 24 hours a day. Our 
State Patrol avoids the problem of hard
to-get and expensive ribbons with reink
ing equipment. I have no data on how long 
an individual ribbon lasts, but I have not 
seen a new one come through here for a 
long time, and we use more ribbons than 
anyone else in the state. 

ITT XTRA 

MICHAEL L. CLARK 

Olympia, WA 

Having purchased an ITT XTRA last year, 
I have a few comments to add to John D. 
Unger's review (April. page 338). I'm not 
a professional programmer and have had 
no prior experience with micros, but I've 
had little difficulty in upgrading our XTRA 
with IBM-specific hardware. Unlike the Pc. 
the XTRA does not requi re 2 56K bytes on 
the motherboard before you add extra 
memory. 

I popped for IBM PC-DOS 3.0 and aban
doned ITT DOS (2 .11). I've not found any 
incompatibilities in the IBM PC versions 
of software we use. The on ly software in
compatibility discovered so far is ITT 
BASICs local field statement elucidated in 
Melvin Duke's letter to BYTE (March, page 
434) 

Prospective owners should purchase 
ITT's technical reference manual for the 
diagnostics and in the event that the 
machine must be repaired by technicians 
unfamiliar with it. Tak ing into account the 
superior keyboard, smaller footprint. 
larger ti lt-swive l monitor, and other engi
neering features, I wouldn't trade our 
XTRA for a fully loaded PC XT. 

GEORGE BRIDGFORTH 

Dallas, TX 
(continued) 
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CLOSEOUT - -

COIRNER " 
CPM Special ALSPA ACI 

64K, 2 SS/ DD 8" Half Height Drives 

Original Price $1,995; AS Closeout $499 
Freedom 110 CRT intelligent terminal 

with above sys tem . . only $500 

HP Calculators 
and Accessories 

Below Cost - Limited Supplies 
Electrohome RGB Monitors w/ IBM Cabl • ... $235 

Panasonic Monitor 12" green w/ sound ..... $99 

AM D E K Daisey Wheel Printers 25CPS . .. $499 
MSD Disk Drives for CBM & 64 . . .. C611 

r ATTENTION 
Commodore User Groups 

Price Break Through 
C64 Modem Auto Dia l/Au to Answer w/ Free Software 
100/ $40 50/$45 10/ $56 Sample/ S50 

AMRAY Media Mate 5 holds 50 disks 
100/S7.50 48/ S7.75 24/ S8.00 Sample/S8.95 

r 8" DISK RIOT "" 
Maxell Sentinel BASF Wabash SS/ DD 
1000 S1.00 500 SI.10 100 S1.25 

Commodore Close Outs 
50% to 80% OFF 

Comsense C64 . ...... ...... . ...... Call 
Comclock C64 ...... • ..... Call 
Comvoice C64 .. Call 

Promqueen C64 Programer . . .... . S 121 

C64. Programming Aids by SM 
SM Text . . . . S34 
SM Adreva 
SM Kit . 
SM ISM . 

. . . . . . . . . S24 

ALL FOUR ONLY . 

. S29 
...... S30 

. ....... $9~ 

{.~\ JUST ARRIVED 
~" SUMICOM HI Duality Daisy Wheel Printer 
18 CPS DUME Print Wheels. Parallel Interface 
13" Paper Width Introdu ctory Offer ...... S399 

Software Close Out 
for C64 Over 100 Titles 
Up to 70% OFF 

We carry full software lines by Electronic Arts. 
Scholastic, Scarborough, PFS. Spinnaker, Baneries 
Included and many others . If you don 't see the program you 
want listed, call our TOll·FREE order phone number 
1·800-822- 121 1. 

BUSINESS EDUCATIONAL 
Word pro 3+ . . 85 Agent USA ........ 21 
Microsoft MultiPlan ... 69 Spell Oiver ........ 21 
Dmniwri t/speller .... 45 Secret Flier. .. . .... 14 
Bank Street Writer . . . 49 Kinder Camp. . .. 20 

ENTERTAINMENT 
lode Runner .. . ... 26 Flight Simulator ..... 41 

\.. Mind Proger . .... . 20 laxxon . . .... 30 

, ' "" 0"' '0" "" 0.'" Line Mon-Sat 9am-6pm 

S CUSTOMER SERVICE 
COMPUTER 215-822-7727 

800-822-1211 
In PA 2 15·822-7727 

252 BETHLEHEM PIKE, COLMAR, PA 189 15 
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I read lohn D. Unger's article on the ITT 
XTRA with disbelief. In luly of 1984 I pur
chased an ITT. initially for word process
ing with the intention of using it for other 
applicat ions later. 
- My original choice of software was 
Microsoft Word without the mouse. How
ever, when I used Word, the computer 
slowed to a snail's pace. The monitor 
wou ld show only a fraction of the charac
ters input from the keyboard. The sales
person couldn't explain the problem but 
replaced the package with Satellite Soft
ware's WordPerfect. 

Initially WordPerfect's performance was 
satisfactory on short documents. However, 
when the length of the documents and the 
amount of formatting increased, the 
system froze with a "RAM parity check 
error" displayed. The salesperson spent 
several days calling ITT and Satellite Soft
ware. Both companies assured him that 
there was no problem with using the 
I BM version of WordPerfect on the ITT 
XTRA. 

At this pOint. my 53300 package of 
equ ipment would not work. Technicians 

REVIEW FEEDBACK 

checked the processor and found no 
problems. The salesperson was in the 
uncomfortable position of having sold a 
machine that was allegedly IBM-com
patible but would not run two popular 
word-processing packages. In order to 
keep me happy, the dealer bought back 
my XTRA at full cred it toward a computer 
of my choice. I selected an AT&T and have 
had no problems. 

'UKI6100 

TERRY L. BRINK 

Pittsburgh, PA 

The luki 6100 printer reviewed by G. 
Michael Vose in BYTE (August 1984 , page 
305) has a number of problems that 
severely limit its usefulness. Letter spac
ing is irregular, the ribbon doesn't advance 
properly, and with the add-on tractor unit 
it's impossible to print lines parallel to one 
another. luki 's service department has not 
returned my dealer's repeated calls. 

The irregular letter-spacing problem 
seems insoluble-it has to do with the 
mechanism for shifting the print head 
across the page. 

The luki 6100 has two ribbon problems. 
First. a toothed wheel on the take-up side 
is supposed to engage the ribbon and 
draw it onto the take-up spool. At the start 
of a new ribbon, the toothed wheel fre
quently exerts insufficient pressure, and 
the ribbon doesn't move. However. if you 
turn the take-up spool manually for a page 
or so, the ribbon eventually advances on 
its own. The second problem is that the 
ribbon-advance mechanism is incapable 
of using all the ribbon. It always jams, 
leaving twenty or thirty feet of ribbon 
unused. 

The last problem is with the add-on trac
tor unit. I had to wait two months to get 
it. When it arrived, it was incapable of 
printing lines horizontally. One line slanted 
in one direction, and the next line slanted 
in the opposite direction. After a short 
time, I managed to identify the problem: 
The paper-advance mechanism consists of 
a pair of gear wheels and a ribbed plastic 
band. Unfortunately, this ribbed band is 
only !1! inch wide. However carefully it is 
adjusted, it's incapabie of advanCing the 
paper without stretching The result is that 

_______________________________ , the lines slant. 
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MT SPIRIT 80 

DAVID LEWISTON 

Kihei, HI 

J have to agree with She I Kagan's com
ments in Review Feedback (April. page 
348) regarding the Mannesmann '!ally 
Spirit 80 review (November 1984 , page 
335). I'd also like to point out that the 
Spirit 80 takes only ribbon cartridges that 
you can't reink and that are expensive, are 
hard to find , and provide good impres
sions for about three weeks of moderate 
use. 

Mannesmann '!ally estimates print head 
life at 30 million characters-not long com
pared to most print heads. And this one 
does not seem to stand up well in graphics 
mode. I have had two heads fail within 15 
months while printing graphics (new heads 
cost 565 each). 

The printer now needs repair at an esti
mated cost of 5 150. 

Spend another S 150 on this printer? 
Thanks, but I'll get an Epson. 

RICK GOULIAN 

New York. NY 

REV IEW FEEDBACK is a column of readers· leI
lers. We welcome responses Ihal supporl or challenge 
BYTE reviews. Send lellers 10 Review Feedback . 
BYTE Publications, POB 372. Hancock . NH 
03449. Name and address musl be Oil alliellers. 
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Voice Management Dam Management Networking 

WHAT THE 
MOST POWERFUL, 

MOST FLEXIBLE 
COMMUNICATIONS 

SYSTEMS IN THE 
WORLD CAN DO 

FOR YOU. 
© 1985 AT&T Information Systems 
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System Ma'YU11Jemeni 

ONLY AT&T SYSTEM 85 AND 
AT&T SYSTEM 75 FULLY 
INTEGRATE SO MANY VITAL 
MANAGEMENT FUNCTIONS. 

Decisions, decisions, decisions. 
It wasn!t too long ago that if you 
wanted the most sophisticated office 
communications equipment in the 
world, you'd get a telephone. 

Now it's a whole new ball game. 
You've got to have more than a tele
phone. You've got to have an entire 
communications and information 
system. You've got to choose from 
among a number of vendors and 
justify a substantial capital invest
ment. You've got only one chance to 
make the right decision. And you've 
got to be right. 

Relax. The decision is easy. 
System 85 and System 75 from 
AT &T Information Systems offer 
you more power, flexibility and con
trol than any other system in the 
world. Because they can grow and 
change as technology advances, you 
can be sure your investment is pro
tected. And because they're from 
AT&T, you lmow they meet the 
highest standards of manufacturing 
quality and reliability. 

Here are just a few ways they 
can help your office operate more 
efficiently and effectively. 
Voice Management Our experience 
in voice communications speaks for 

Office Ma'YU11Jemeni 

itself. There are over 150 calling 
features to choose from, so you can 
custom-tailor a system that meets 
the particular needs of your business. 

Data Management This ties the 
whole system together. Our Digital 
Communications Protocol inte
grates voice and data transmissions, 
resulting in more productive use of 
your equipment and easy future 
expanSIOn. 

Networking Different businesses 
need different networks. Our Distrib
uted Communications System and 
Electronic 'Thndem Network let you 
link all your locations, either across 
the street or across the country. 

System Management Adaptability 
is the key here. You'll have a hands
on ability to monitor and change the 
entire system day by day, to 
respond to your changing needs. 

Office Management This stream
lines your everyday office proce
dures into one easy-to-use system. 
By integrating Electronic Docu
ment Communication, Message 
Center, and Directory, you can cre
ate, store and send information 
easily and more productively. 

Unified Messaging This complete, 
easy-to-use service is the answer 
to unanswered calls. It completely 
integrates all your messaging ser-

--
--

Unlfted Messaging 

vices, including Message Center 
Coverage, Leave Word Calling, and 
AUDIX, our powerful voice mail 
service. 

100 YEARS OF EXPERIENCE 
There's another aspect of our system 
which you can look at as something 
of an insurance policy. It's called 
Information Systems Architecture. 
It is this framework that ensures that 
anything new we develop for your 
system will fit right in. System 85 
and System 75 are designed accord
ing to its guidelines, as our future 
products will be. That's protection. 

We've been the undisputed leader 
in communications for over 100 years, 
and we plan to keep it that way. 
'Ibday, more than 4000 systems de
signers and others formerly at AT&T 
Bell Laboratories are working 
exclusively to develop new business 
products at Information Systems 
Laboratories. And they're supported 
by the largest sales and service 
staff in the industry to help you 
along every step of the way. 

There are two ways you can 
distinguish yourself in the business 
world-either get a little gray at the 
temples worrying about it, or choose 
AT&T Information Systems. 

'Ib find out more about System 85 
and System 75, call your AT&T Informa
tion Systems Account Executive or 
1-800-247-1212. 

AT&T 
The right choice. 
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COMPUTING AT CHAOS MANOR: 

THE WEST COAST COMPUTER FAIRE 

by Jerry Poumelle ...... . .. 293 

BYTE JAPAN: COMDEX IN JAPAN 

by William M. Raike . . .. . .. 331 

BYTE U. K.: DECLARATIVE UPDATE 

by Dick Pountain . . .. .. 341 

ACCORDING TO WEBSTER: 

GREETINGS AND AGITATIONS 

by Bruce Webster . ................ ... . 355 

BYTE WEST CbAST: 

NEW MICROPROCESSOR CHIPS 

by Pllillip RobitlSon . 

CIRCUIT CELLAR FEEDBACK 

conducted by Steve Ciarcia . 

BYTEUNES 

. .. 369 

.376 

conducted by Sol Libes ... . . .... .... . ... 378 

~~TE 

erne 
DUE TO A HEAVY schedule, Jerry Pournelle went to this year's West Coast 
Computer Faire only because of a commitment to give a talk. However, he's 
happy that he decided to make the trip. He discovered that the magic is still 
there, met old friends, and saw many new products. 

Bill Raike attended the first-ever COMDEX in Japan this spring and found 
several interesting products on display. He describes the "anonymous" Fujitsu 
lap-size portable. several laser printers, the latest addition to the NEC PC-9801 
computer family. and a Brother portable word processor that he "discovered" 
at the show. 

In keeping with this month's declarative languages theme. Dick Pountain 
looks at two books on the subject-one on functional and the other on logic 
programming. He also introduces us to two new language systems. One. 
developed at Imperial College. is a new itlterpreter for the Hope language 
that runs on the IBM Pc. The other is MacProlog, which has many improve
ments on the older micro-PROLOG and is an implementation for the 512 K
byte Macintosh. 

Our new man in the Kernel. Bruce Webster. continues with his inspection 
of new computer products. As was the case with his debut column-and will 
probably be true in the future-this month's column deals largely with Mac
intosh items. Particular attention is given to three development systems for 
the Mac. 

And. on the West Coast. Phillip Robinson looks at Intel 's iAPX 386, the 80C86, 
and Atron's AT Probe-a "hardware-assisted software debugger" for the 86 
family. 
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helps save time, money and cut frustrations. Compare, evaluate, and find products. 
RECENT DISCOVERIES Free Literature - Compare Products • PIOI,.",,,,er', Relernl Lilt • Ouler',lnquire 

• Complre Products • Nnlletler 
• 1It1, lilllli Publi,~er • Rush Order 
• Evlhillian Lite,.ture free • Over 700 producls 

Evaluate products Compare competitors learn about new alterna tIves One free call 
brings InformatIon on lust about any programming need Ask for any "PIcket" or 
"AddonPacket" O AOA . Modula O ··AI 0 8ASIC O "C OC080L o Edllors 

PC LINT - full C program checking 
and big , small model. 
C86, Lattice. MSDOS $ 95 

• BULLEnN BOARD · 7 PIlla 7 AM 617 ·126-'016 o FORTH 0 FORTRAN 0 PASCAL 0 UNIX/PC or O Oebuggers. Linkers . eie 

ARTIFICIAL INTELLIGENCE 
ARITY/PROLOG-full, debug, to ASM&C, 
16 Meg use, windows, strings. 
Withcompiler$1950. MSDOS $495 
ExpertEASE - Expert system tool. 
Develop by describing examples of 
how you decide. PCDOS $625 
Expert LISP - Interpreter: Common 
LISP syntax, lexical scoping, toolbox , 
graphics. Compiler. 512K MAC $465 
EXSYS - Expert System building 
tool. Full RAM, Probability. Why, 
serious , files . PCDOS $275 

GC LISP - "COMMON LISP", Help. 
tutorial , co-routines , compiled 
functions , thorough . PC DOS Call 
M Prolog - full , rich , separate 
work spaces. MSDOS $725 
PROLOG-86 - Learn fast. Stan-
dard , tutorials , samples of Natural 
Language. Exp. Sys. MSDOS $125 

TLC LISP - "LlSP-machine"-like. 
all RAM, classes, turtle graphics 
8087 CPM-86. MSDOS $235 

WALTZ LISP - "FRANZ LISP" -like, 
611 digits, debugger, large 
programs. CPM80 MSDOS $159 

MicroProlog - improved MSDOS $235 

ACTIVE TRACE, DEBUGGER
BASICA, MBASIC, interactive, 
well liked MSDOS $ 79 
CADSAM FILE SYSTEM - fulllSAM 
in MBASIC source. MSDOS $150 

BASCOM·86 . Microsoft 8086 279 
CB-86 - DRI CPM86, MSDOS 419 
Data Manager - full source MSDOS 325 
InfoREPORTER - multiple PCDOS 11 5 
Prof. Basic - Interactive, debug PCDOS 89 
TRUE BASIC - ANSI PCDOS 125 
Ask about ISAM, other addons for BASIC 

EDITORS FOR PROGRAMMING 
BRIEF Programmer's Editor - undo, 
windows, reconfig . PCDOS $195 
VEDIT - well liked, macros , buffers, 
CPM-80-86. MSDOS. PCDOS $119 

C Screen with source 
Epsilon - like EMACS 
PMA TE - powerful 
XTC . multitasking 

86/80 75 
PCDOS 195 

8086 185 
PC DOS 95 

III ij: [BlUe iI 
C-terp Interpreter by Gimpel, 
full K&R , .OBJ and ASM interface. 
8087 MSDOS $275 
INSTANT C - Interactive develop
ment - Edit. Source Debug, run . 
Edit to Run - 3 Secs. MSDOS $445 

"INTRODUCING C" - Interactive 
C to learn fast. 500 page tutorial. 
examples, graphics PCDOS $ 95 
Wizard C - Lattice C compatible , full 
sys. III syntax, lint included, fast, 
lib. source. MSDOS $450 

MSDOS C86-8087, reliable call 
Latt ice C - the standard call 
Microsoft C 3.0 - new 279 
Williams - debugger, fast call 

CPM80 - EcoPlus C-faster, SLR 275 
BDS C - solid value 125 

MEGAMAX C - native Macintosh 
has fast compile , tight code, K&R. 
toolkit, .OBJ, DisASM MAC $275 
MACINTOSH Hippo II 375 
Consulair's MAC C, toolkit 395 
Compare. evaluate. consider other Cs 

1"!'I!I!t!l~J 
APPLICATION TOOLKIT by Shaw 
Complete : ISAM, Screen, Overlay 
mgnt, report gen. Strings, String 
math. Source. CPM, MSDOS $395 

COMMUNICATIONS by Greenleaf 
($159) or Software horizons ($139) 
includes Modem7, interrupts , etc . 
Source. Ask for Greenleaf demo. 

C SHARP Realtime Toolkit-well 
supported , thorough, portable, ob
jects, state sys. Source MANY $600 

Clndex + -full B+ Tree, vari . length 
field. Source, no royal. MSDOS $369 
dbVista FILE SYSTEM - full indexing, 
plus optional record types, pOinters. 
Source, no royal. MSDOS $450 

CHelper: DIFF, xref, more 
CTree - source, no royal 
dBC ISAM by Lattice 
Greenleaf-200 + 
OTHER : C Utilities by Essent ial 
PHACT-up under UNI X, addons 
ProScreen - windows 

SCREEN : CURSES by LaWce 
Software Horizons - Blocks I 
Turbo V - Greenleaf C, fast 
Windows for C 

86/80 135 
ALL 369 

8086 229 
MSDOS 159 
MSDOS 129 
MSDOS 225 
PCDOS 275 
PCDOS 125 
PC DOS 139 
pc DOS 159 
MSDOS 175 

FORTRAN LANGUAGE 

MacFORTRAN - full '77, '66 option. 
toolbox, debugger, 128K or 512K. 
ASM-out option MAC $375 
RM/Fortran - Full '77. BIG ARRAYS. 
8087, optimize, back trace, 
debug. MSDOS $525 
Ask about Microsoft, Supersoft, others. 
MS FORTRAN-86 - Improved. 
DR Fortran-86 - full 77 
PolyFORTRAN-XREF, Xtract 

LANGUAGE LIBRARIES 

MSDOS 239 
8086 249 

PCDOS 165 

MultiHALO Graphics-Multiple video 
boards, printers, rich . Animation, 
engineering business. 
Any MS language, Lattice C86 $195 , 

for Turbo $95. 
Screen Sculptor - slick, thorough, 
fast, BASIC, PASCAL. PC DOS $115 

GRAPHMATIC - 3D, FTN, PAS 
File MGNT: BTrieve - all lang. 
Micro : SubMATH . FORTRAN full 
MetaWINDOW - icons, cup 
PANEL - many lang. term 

OTHER LANGUAGES 

PCDOS 125 
MSDOS 215 

86/80 250 
PCDOS 139 
MSDOS 249 

ASSEMBLER-ask about Turbo ASM 
($95) , ED/ASM ($95) - both are 
fast, compatible. or MASM 
($125), improvements. 
BetterBASIC all RAM, modules. 
structure. BASICA -like PC DOS $185 

SNOBOL4 + -great for strings, 
patterns. CPM86, MSDOS $ 85 

MacASM - full , fast, tools 
Assembler & Tools - DRI 
PL1 ·86 
PCFORTH - well liked 

SUPPORT PRODUCTS 

MAC 115 
8086 159 
8086 495 

MSDOS 95 

PLINK - a program-independent 
overlay linker to 32 levels for all MS 
languages. C86 and Lattice. $315 

Multilink . Multitasking 
Pfinish . Profi le by routine 
Polylibrarian . thorough 
PolyMAKE 
ZAP Communications·VT1 00. 
TEK 4010, full xfer 

DEBUGGERS 

PCDOS 265 
MSDOS 345 
MSDOS 95 
PC DOS 95 

PC DOS 65 

Periscope Debugger -load after 
"bombs", symbolic, "Reset Box", 2 

Kijl):!I)' .-____________ .... Screen, own 16K. PCDOS $279 
Advanced Trace 86 Symbolic PCDOS 149 Microsoft Version 11- upgraded. Full 

Lev. ll , native, screens. MSDOS $500 Call for a catalog , literature , and solid value 
Dig Res-decent 
Macintosh COBOL - Full. 
MBP - Lev II , native, screen 
MicroFocus Prof.-fu ll 
Ryan McFarland-portable 
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MSDOS 525 
MAC 1850 

MSDOS 885 
PCDOS 

MSDOS 

800-421-8006 
THE PROGRAMMER'S SHOp TM 

128-8 Rockland Street, Hanover, MA 02339 
Mass: 800·442-8070 or 617·826·7531 8517 

Atron Debugger for Lattice PC DOS 395 
CODESMITH·86 - debug PCDOS 129 
PFIX-86 Debugger MSDOS 169 
TRACE86 debugger ASM MSDOS 115 

NOle. All p"ces sublect to change Without notice 
Mention this ad Some prices are specials 
Ask about COD and POs All lorma!'s avai lable 
UNIX is a trademark 01 8ell Labs 
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Union Problems 

PC-Write 

Disk Maker I 

Multiple Choice 

EM-it 

Color-400 

SR-12 

SuperKey 

PC-MATLAB 

Badges and Flowers 

NaturalLink 

BY JERRY POURNELLE 

Jerry Poumelle nolds a doctorate in 
psycnology and is a science-fiction 

writer wllo also earns a comfortable 
living writing about computers 

present and future. 

C·O·M·P·U·T·I-N·G 
A·T C·H·A·O·S M·A·N·O·R 

The West Coast 
Computer Faire 

T he floors aren't in, there are painters 
and carpenters everywhere, and 
we're working off folding banquet 

tables for fear that they'll drip paint on the 
furniture. The storeroom is filled with equip
ment and boxes full of incoming software. 
Chaos Manor lives up to its reputation . 
Withal. we're upstairs at last. and it's 
wonderful. 

WEST COAST COMPUTER F AIRE 
On the last weekend of March, I drove up 
to San Francisco for the Tenth West Coast 
Computer Faire. My taxes were due, and I 
was behind in deadlines: if I hadn't agreed 
to be a speaker, I probably wouldn't have 
gone this year. 

This year the Faire was in the Moscone 
Center rather than Brooks Hall. Moscone is 
much larger than Brooks, so everything was 
on one floor. Even so, there was empty 
space. Of course, it wasn't as large as the 
1983 Faire-the one that had Priority One 
and MicroPro out in the garbage area, and 
exhibits in the chair-storage room, other
wise known as the Black Hole of Calcutta
but it was about as big as last year. More 
important: the magic was still there. The 
Faire mixes hackers, publishers, vendors, 
dealers, and end users, and it is the only 
show where we all get together. I'm glad I 
went. and I liked it a lot-but I wonder if the 
Faire will survive. 

The problem wasn't the new Prentice-Hall 
management. There were more than 100 
first-rate speakers and panelists. More im
portant. David Sudkin and his troops 
worked hard to give the smaller exhibitors
who are the real lifeblood of the Faire-a 
break. There were 60 minibooths, those 
postage-stamp-size affairs where many of 
the miracles we all take for granted now 
were introduced. When the smaller ex
hibitors had problems, David Sudkin paid 
attention. Alas, the problems were beyond 
his control. 

San Francisco is a much unionized city. 
Moscone Center is a city-owned facility, and 

the city politicos have signed contracts giv
ing control of Moscone to the shop 
stewards, who miss no opportunity to 
gouge exhibitors no matter what their size 
or wealth . For example, all exhibit space 
must be carpeted. They'll rent you carpet 
at their prices. If you try to save money by 
bringing your own, you then have to pay for 
having it spread out for you-even if you lay 
it down yourself. Exhibitors weren't allowed 
to assemble booths or carry equipment. 

This sort of thing was bad enough at 
Brooks Hall. but Jim Warren was able to ca
jole and wheedle. There's a different crowd 
at Moscone Center, one unwilling to listen 
to reason. As an example: Barry Workman 
brought up a copy machine and unloaded 
it himself. Every few minutes some guy 
stuck his head into the Workman booth and 
pOinted to the copy machine. "You'll pay for 
that:' he muttered. Other exhibitors who at
tempted to do any of their own work had 
simi lar harassments. 

It seems counterproductive to me. The 
small companies simply can't afford to pay 
hundreds of dollars for work they can do 
themselves. They don't make that much 
from the Faire in the first place. Many larger 
companies, who don't sell anything at the 
Faire but used to come to show the flag, 
have decided they've had enough and won't 
go to the Faire or indeed to any other show 
in San Francisco. Surely San Francisco didn't 
invest all that money in the Moscone Center 
just to drive conventions to San Jose? 

CHOCOLATE BRIBERY ... 
One reason I enjoy the Faire is the chance 
to meet old friends like Walt Bilofsky. It's a 
bit odd. Waifs Software Toolworks is actual
ly located no more than a mile from Chaos 
Manor, but the only time we see each other 
is at a Faire 400 miles north. 

As usual. Walt had a bewildering line of 
CP/M, Zenith, and IBM PCompatible soft
ware: chess players, text editors, C com
pilers, an operating-~ystem enhancement 

(continued) 
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Why I recommen4 
Logitech's . MQdwa~2 

Logitech Modula-2T" combines 
many of the best features of 
both C and Pascal. My prod"" 
uct Time Line" contains over 
a million bytes of source 
code. It is fast and indisput
ably powerful. I estimate that 
it would have taken 20 to 50 
percent more time to develop 
in C, and would not be as 
reliable. I anticipate half the 
maintenance costs using 
Logitech Modula-2. Six years 
ago I was recommending C 
for serious programming. 
Today, I recommend Logitech 
Modula-2. 

.~!:""" """",," ,.. I::::; Timc Line. :t projcci manlgemclu progrJOl . 

Further comments: 

Access to the machine: LogitechModuia-2 gives 
you direct access to the hardware. 
Speed: Logitech Modula-2 compiles to native 
machine code. 
Strong Typing: Catches many programming 
errors that would slip past a C compiler. 
Modularity: It is very easy to insulate one part 
of a program from changes in another. 
Debugging: Logitech provides you with a run
time and a post-mortem debugger. Both are 
symbolic, and show source code, call chains, 
variables, modules, and raw memory. 
Overlays: Your main program can bring 
overlays into memory. You do not even have 
to decide in advance which overlays or their 
order. 
Version Control: The compiler, linker and 
loader all check that version of modules, pro
grams and overlays are consistent. 
Good Library : Includes modules for file 1/0, 
string handling , real number math , 
operating system access , screen and 
keyboard , and you can substitute your own. 

MO<Iula.z from lDg/lllch Is the proven, profes
sionaUy supportedtllltM:codecompUerand cross 
c:.~tnpllet for VAX'" and PC S'f!tems. For more 
Info~aon; ClIll Ob .... topber caIe a! Log/tech, 
805 Veterans Blvd .• Redwood Citro CA 94063. 
(415) 36;·9852. InEurope, call(41)(21j77 4545. 

~LOGITECH 
IDSlleClh Modula,Z-lDSIlech. Joc.; Time Llne
Breakthrough Software Corpb .... tlon: VAX-Digital 
EqUIpment Corpo .... t1on. . 
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called C/N IX that's sa id to give CP/M 
systems a UNIX-like capability, and 
too much other stuff to mention. He 
also sells The Original Chocolate Byte, 
which is a thick chunk of excellent 
chocolate shaped like a 5 YI -inch flop
py; it comes in a reusable plastic disk 
box and makes a pretty good gift. ex
cept that if you're a chocolate addict 
like me, it won't last long enough to 
be given away. 

The Software Toolworks catalog is 
full of good stuff at reasonable 
prices-none of it copy-protected
with a sensible copyright. "Copying 
this software or document for other 
than original purchaser's use is pro
hibited:' If you don't have Walt's 
cata log, do yourself a favor and get 
one. 

MORE OLD FRIENDS 
Bob Wallace was at the Faire. Bob pio
neered the concept of shareware with 
his PCWrite text editor. It's a good 
editor, worth more than the 85 bucks 
he wants you to pay for it-especially 
now that he's added mail merge and 
some other features. Under the share
ware concept. you don't have to pay 
$85, though ; you get PCWrite from 
Ouicksoft for 10 bucks, or you get a 
copy from a friend for free. If you like 
it. you send $75 to Ouicksoft and 
become a registered user, which en
tities you to a printed manual. 
telephone support. and update infor
mation . It also entitles you to a com
mission if you give a copy to anyone 
who subsequently sends in the 
registration fee. 

The shareware concept seems to be 
working Bob and his friends aren't 
getting rich , but they're paying the 
rent and making enough to keep im
proving PCWrite. I wish them well. 

Another friend I seldom see except 
at the West Coast Computer Faire is 
Bruce Tonkin , who writes the most 
amazing programs in compiled 
BASIC. His MyWord! is a really neat 
text editor and word processor with 
features like list sorting and calculat
ing that you won't find in some of the 
really expensive programs. He's con
stantly adding to MyWord!'s capabil i
ties, and it will run on quite a few 

machines, including just about all the 
PCompatibles. He does other stuff. 
too, all at superlow prices. 

Bruce shared exhibit space with 
Barry Workman, who bundles some 
of Tonkin's best programs into a set 
called The Software Essentials. In fact. 
Workman's booth did yeoman ser
vice: in addition to their own stuff (in
cluding WRITE, the CP/M text editor 
I'm using to write this). they had dem
onstrations of Disk Maker I from New 
Generation Systems, a system that will 
transform disks from just about any 
format to any other (we have one and 
we love it). Mycroft Laboratories, 
whose MITE communications pro
grams have kept me in touch with the 
world these past several years, also 
gave demonstrations. While you're 
writing for catalogs, get Workman's. 

Disk Maker I works so well that I 
seldom get a chance to review any 
other product. However, the chaps at 
Berkeley Software have added an
other dozen or so formats to what 
their XenoCopy software can hand le, 
and while I haven't used it myself, 
people I trust swear by their stuff. If 
you have data-transformation prob
lems-and who doesn't?-you might 
want to write for Berkeley's data 
sheets. 

A QUICK RUN-THROUGH 
The problem with writing about the 
Faire is that there's too much to cover. 
I used to do a separate article about 
the Faire and still felt there wasn't 
enough room. That leaves me two 
choices: I can try to cover a few things 
well , or I can follow my instincts and 
say fewer words about more stuff. I've 
opted for the latter. Do understand 
the ground rules for show reports: I 
can describe what I've seen, but I 
make no guarantees. I think I can 
usually tell if I'm being fed a line, and 
I certainly won't favorably mention 
anything I have some reason to 
believe is flawed; but my opinions re
main tentative about anything that 
hasn't been put through the wringer 
here at Chaos Manor. With that warn
ing, we can get on with it. 

One thing I have no trouble recom
(continued) 





mending is Rachel Holmen's 'Truly Por
table (pOB 2916, Oakland, CA 94609), 
which is an excellent 16-page newslet
ter about lapboard computers. It 
comes out 10 times a year, and a sub
scription is $16. Anyone interested in 
lapboard machines-and especially 
anyone contemplating buying one
will find 'Truly Portable worth the invest-

CHAOS MANOR 

ment; it has product information, 
reviews, programs, letters from users, 
and lots more. 

I can also recommend Carl Landau's 
Computer umguage magazine (131 lbwn
send St.. San Francisco, CA 94107) for 
anyone interested in what's going on 
in the language world. This has 
become an important magazine for 

hackers, and anyone seriously think
ing about professional work in com
puter programming-or who wants to 
know what hackers are reading-will 
find it valuable. I'm not sure precise
ly how it happened, but Computer um
guage was partly designed on my 
kitchen table; my son Alex is a friend 
of the founders. Neither of us has any 

____________________________ ---, special relationship (or financial in-
terest) with the magazine; I just find 
it interesting to read. 
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An award for sheer persistence 
should go to Ken Snapp of Beta Tools 
Systems. He has been sending me his 
BASIC Development System for six 
months; I must have received a dozen 
copies. This time he handed me one 
in person. 

The BASIC Development System is 
a set of tools to use when writing pro
grams in BASIC for PCompatibles. 
(Due to the way IBM implemented 
BASICA. there are separate versions 
of the BASIC Development System for 
PCs and PCompatibles. Note also that 
you must have your own copy of 
BASICA or GW-BASIC.) 

This looks like something I'll use; the 
manual seems c1e9r enough, and the 
features-cross-referencing, trace, 
dynamic dumps of variable values, 
selective renumbering, and compres
sion/expansion-certainly ought to 
make it easier to write BASIC pro
grams. Indeed, I have a good bit of 
BASIC programming to do (I have to 
work on Mrs. Pournelle's reading pro
gram); alas, what with the reconstruc
tion of Chaos Manor, I haven't written 
a line of BASIC (or any other kind of 
code) for months, which is why I've 
done no more with the BASIC Devel
opment System than look at the 
manual. I'd be astonished if it didn't 
work as claimed, though: why in the 
world would anyone so persistently 
work at getting me to try something 
that wasn't pretty well debugged? 
Anyway, I'll know soon enough: Mrs. 
Pournelle is increasingly impatient to 
have her program finished. 

POOR MAN'S TOPVIEW 
Jason Loveman, who left Digital 
Research to found a company called 

(continued) 



mE SIMPLE APPROACH 
IS mE SYMBOL APPROACH. 

BASIC FORTRAN POCKETAPL 
to one. A program to calculate averages . .. just shrunk from seven lines . . . 

INTRODUCING POCKET APE: 
Pocket APL, a new PLUS*WARE™ product, 

symbolizes a whole new way to solve problems. 
Faster than Fortran. Simpler than Basic. And at a 
cost much less than Cobol and many other pro
gramming languages. Its use of symbols makes it 
concise and efficient- powerful and productive. 

WORKING IN SHORTHAND = 
WORKING FASTER, SMARTER. 

Pocket APL allows you to shrink 
the length of your programs. Because 
just a few symbols say what takes lines 
and lines to say in other programming 
languages. So Pocket APL cuts the 
drudgery and need for tedious sub
routines and long lists of commands. 

GET FLEXIBILITY > 
WITH CANNED SOFTWARE. 

Pocket APL is a complete APL 
implementation with enhancements 
like online HELP, windowing, report 
formatting, dual fIle system, and 
debugging aids. It's also a powerful 
online calculator. So you don't have 

.~ 

to switch back and forth between programs or from 
your hand-held calculator to the computer. 

And the symbols? Simple. You'll learn them fast. 
They'll become as second nature to you as +, - , 
x , and -;- . Once you start using them, you'll be 
programming four to 10 times faster than with 
conventional languages. And as your needs grow, 
you can easily upgrade to STSC's APL*PLUS®/pC 

System for even more features-like 
communications and graphics. 
POCKET APL COSTS 
MUCH < YOU'D EXPECT. 

Pocket APL makes programming 
easy. And priced at just $95, it's easy 
on the budget, too. It works with IBM 
PC's and compatibles and requires 
only 128K. So if problem-solving is 
taking up too much of your time, the 
answer is symbol. Pocket APL. 

To order, or for more information, 
call 800-592-0050. In Maryland, call 
(301) 984-5123. 

Or write STSC, Inc., 2115 East 
Jefferson St., Rockville, MD 20852. 
All major credit cards accepted. 

Problem-solving at the speed of thought. 

STSC 
A Contel Company 

Inq uiry 3 11 

Pocket APL uses a soft charac ter set for compute rs wit h IBM·compatible graphics board or co lor monitor; keywords for computers with monochrome. Opt ional 
characte r generating ROM can be ord ered for IBM PC monochromes or Hercu les monochrome boards. 

PLUS* WA RE and Pocket APL are trademarks of STSC, Inc. APL * PLUS is a service mark and trademark of STSC, Inc., reg istered in the U.S. Patent and Trademark 
Office and in other countries. 
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With Network Revelation, you're not alone. 
Span the void that separates 

you from other PC's. Be as one with a 
universe of data. Be a true network 
with Network Revelation~ 

Network Revelation is more than 
a relational database management 
system. It's a complete applications 
environment for most microcomputer 
networks. That's not dreaming about 
the future. It's low-key raving about 
a capability of the present. 

With Network Revelation, you 
can send and receive data on local area 
networks and remote file servers. Rev's 
data dictionaries let you add or restruc-

Cosmos, Inc., 19530 Pacific Highway S. 
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ture fields at will, saving ages of 
programming time. And our menu
driven applications generator and 
procedural language are eons ahead 
of other databases. 

The possibilities are infinite. 
Distributed processing systems linking 
worlds. Accounting, inventory and 
order entry systems connected for 
instant access to data by a galaxy of 
users. And your data is secure with 
complete file or record locking. 

REVELATION co-exists with 
MS-DOS~ So you can transport Lotus 
1-2-3~ Multiplan® or other data from 

COSMOS" 

PC to PC-using popular routes like 
Novell, Ethernet or 3 Com~ You can 
even evolve files from primitive, 
single-user databases into a powerful 
Rev application. 

Encounter the future of distributed 
data processing today. Revelation costs 
just $950.00~ Network Revelation 
starts at only $1495.00* for a complete 
four-user system. So call us and we'll 
arrange for an unforgettable demon
stration with a Cosmos rep in your area. 

MS '" and M ultiplan '" oj Microsoft Corporatioll. 
1-2-3'" oj Lotus Development Corporatioll. 3 Com '" 
oj 3 Com CorPoration. 

• Suggested US. list price. 

Seattle, WA 98188, 206-824-9942 
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Awesome Technology (yeah, I know). 
brought around a PC-DOS program 
ca lled Multiple Choice, also bil led as 
Poor Man's TopView. This program 
makes three computers out of your 
PC or PCompatible. That is, you run 
the program. It puts 4K bytes of code 
up in high memory. Now you enter 
Control I. Control 2, or Control 3, and 
you 're in job I. 2, or 3. It works in
visibly, and we've run it with the IBM 
PC with the Orch id PCturbo 186 
board, as well as with the Zenith Z- J 50 
and Z- 160 PClones. It's compatible 
with SideKick. I've got it here at Chaos 
Manor (I'm running it now on the 
Z-160). and it works fine. For $64 you 
can have WordStar, DOS, and Lotus 
1-2 -3 running all at the same time 
(with SideKick in the background 
already yet). Who needs Symphony? 
Recommended. 

YET ANOTHER EMACS 
Another minibooth featured EM-it. 
an EMACS imitator. EMACS is the 
macro editor written at MIT by 
Richard M . Sta llman (otherwise 
known as RMS) . EMACS was one of 
the very first full-screen editors in 
existence. I reca ll several long
distance debates (I have an account 
on one of MIT's large computers) with 
RMS over the vi rtues of EMACS ver
sus Electric Pencil. which was the 
editor I was using at the time. The 
debates were futile, of course: Pencil 
and WRITE (derived from Penci l) were 
much better ed itors for creative 
writing, but EMACS was far and away 
better for programming, and indeed 
it became a bit of a legend among 
hackers. 

Stallman, who believes software 
ought to be available to everyone, put 
EMACS in the public domain instead 
of getting rich from it. The chaps at 
Sayansi have implemented it for 
PCompatibles and sell their version 
for $49.95, a reasonable price. Need
less to say, it's not copy-protected. It's 
also not full EMACS. One of the main 
features of. EMACS is its ex tensibility: 
you can add nearl y any feature you 
might want from right inside the 
editor. EM-it can't do that. but it does 

(continued) 

M2SDS 

TURBO PASCAL" 
Now that there's the Modula-2 Software Development System (M2SDS) , TUrbo Pascal is 
all washed up. But you're not. Because Mociula-2 is like Pascal. So you can launch into 
greater programming efficiency head-first. It's an easy-to-Iearn language. In an easy
to-use system. At a price that's easy to swallow. Just $80.88. Join the new wave of 
programming effiCiency. Order today. 

1-800-922-9049 (In Texas, call 7131523-B422.) 

Cbecks, MaslerCard, \11.\4, All/eriC/Ill E.\fJress accepleel. SIJipping & bal/
dling 1701 iI/eluded 11/ 7IJxas add sales lax. II/Iernal'! DI'ders add $30. 
7111'00 Pascal is a Imdell/ark Q( Borland Illlel'l1C1/iollCl/. 

INTERFACE 
TECHNOLOGIES 

3336 Ricbmond Ave., Suile 200 
Houslon, '!i!xas 77098 

IBM AT THE OFFICE 
APPLE AT HOME 

NO PROBLEM! 
A " Wireless file transfer" package forthe IBM PC® to Apple II 
and back . APPLE TURNOVER™ is a firmware board 'which 
fits into any slot in the IBM PC and some compatibles. NO 
modems , NO serial links , NO hassles, NO problems. APPLE 
TURNOVER™ will format Apple CP/ M® and Apple DOS 3.3 
disks. Leave yo ur IBM and Apple computers where they are. 
Si m pl y bri ng your Apple disk to work and transfer your file to 
a PC-DOS disk. Allows for modifications to te xt and data 
files. It 's a simple , inexpensive , high performance alternative 
to complicated serial links and modems. 

" NEW! " APPLE TURNOVER™ version 2.0 will read , write 
and format PRO-DOS and Apple P-System Too. 

S . inc. 

Innovation in microcomputer products 

See yo ur dealer or call 
for information : 

(213) 938-0857 
6022 W. Pico Blvd., Los Angeles , CA 90035 
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You would think when IBM needs 
EPROM Programmers they would choose 
the best and the most expensive. 

They don't. They only choose the best. 
GTEK. 

MODEL 7956 (w/RS-232 option) . . ... $1099 
MODEL 7956 (stand alone) .......... $ 979 

GTEK's outstanding Gang Programmer with 
intelligent algorithm can copy 8 EPROMS at a 
time! Use the 7956 in a production environ
ment when you need to program a large num
ber of chips. Programs all popular chips through 
the 27512 EPROMS; supports CMOS EPROMS 
through the 27C256; supports EEPROMS 
through the X2864A; supports Intel's 2764A & 
27128A chips. The 7956 wil l also program 
single chip processors. 

MODEL 7324 ......... : ............ $1499 
The 7324 has a built-in compiler. It programs 

all MMI , National and TI 20 & 24 pin PALS. It 
has non-volatile memory and operates stand-
alone or via RS-232 . ' 

MODEL 7228 ... .. .. . . .. . . ... . . .. .. $ 599 
GTEK's 7228 has all the features of the 

7128, plus Intelligent Programming Algorithms! 
It supports the newest devices available through 
512K bits. The 7228 programs 6 times as fast 
as standard algorithms. It programs the 2764 in 
one minute! Supports CMOS EPROMS through 
the 27C256; supports EEPROMS through the 
X2864A; supports Intel's 2764A & 27128A chips. 
Supports Tektronics, Intel, Motorola and other 
formats . 

MODEL 7128 .... . . ... . ......... . .. $ 429 
The 7128 has the highest performance-to

cost-ratio of any unit. It supports the newest 
devices available through 256Kbits. 

MODEL 7322 ..... . ..... .. .......... . . .. . .. .. . . ..... . ... . ............ . .... ... . $1249 
Same as Model 7324 but operates only via RS-232 . 

MODEL 7316 . .. . . . .. . ....... .. . . . .. . .... ........ ... ...... ... . ....... ....... . $ 749 
This PAL PROGRAMMER programs Series 20 PALs. It has a built-in PALASM compiler. 

MODEL 7283 .... . . .. ..... ... .. ... .. . . . . . ..... . ............. ......... .... . .. . $1199 
This BI-POLAR PROM PROGRAMMER programs all popular BI-POLAR PROMS . It operates 

stand-alone (for production) or RS-232 (for development). 
MODEL 705 ...... . ... . , ..... . . .. . . .......................... . . .. . . . ... $ 299 

68705V3, R3, P3 PROGRAMMER. 
EPROM, PROM & PAL 

PROGRAMMERS 
- These features are standard from GTEK -

Compatible with all RS-232 serial interface ports • Auto se lect baud rate • With or without 
hand-shaking' Bidirectional Xon/Xoff • CTS/DTR supported' Read pin compatible ROMS' No 
personality modules' Intel, Motorola, MCS86 Hex formats' Split facility for 16 bit data paths' 
Read program, formatted list commands' Interrupt driven-program and verify real time while 
sending data' Program sing le byte block or whole EPROM' Intelligent diagnostics discern bad 
and / or unerased EPROM· Verify erasure and compare commands' Busy light· Complete with 
Textool zero insertion force socket and integral 120 VAC power (240 VAC/ 50Hz available) • 

UTILITY PACKAGES 
GTEK's PGX Utility Packages will allow you to specify a range of addresses to send to the 

programmer, verify erasure and /or set the EPROM type. The PGX Utility Package includes 
GHEX, a utility used to generate an Intel HEX file. 

PALX Utility Package-for use with GTEK's Pal Programmers - allows transfer of PALASM'" 
source file or ASCII HEX object code file. 

Both utility packages are available for CPM'," MS-DOS ," PC-DOS: ISIS " and TRSDOS" 
operating systems. Call for pricing. 

CROSS ASSEMBLERS 
These assemblers are available to handle the 8748, 8751 , Z8, 6502 , 68X and other microprocessors. 

They are available for CPM and MS-DOS computers. When ordering . please specify processor 
and computer types. 

ACCESSORIES 
Model 7128-L 1,L2, L2A 

(OEM Quantity) $259. 
Model 7128-24 . ... ..... . .... .. . .. $329. 
Cross Assemblers CPM-80 .. ......... $200. 

PGX Utilities 
PALX. 

MSDOS; CPM 86 .. $250, 

Erasers .. ........... DE4 $80; PE14T $129 
C25 $349; C50 $599 

UN Eraser DE-4 ............ . ....... $ 80. 
RS-232 Cables $ 30. 
8751 Adapter .. $174. 
8755 Adapter . $135. 
48 Family Adapter $ 98. 

"All you CPM people 
who wanted to move 

to IBM, but couldn't. .. 
now you can - and 

bring your CPM 
software with you!" 

From GTEK, the 
leader in devel
opment hardware 
and software, 
comes the 
CPM user's 
dream. 

The ma
jority of ad
vances being 
made in the 
computer 
industry today are 
made for PC-DOS and MS-DOS machines. 

If you are a CPM user who wanted to 
convert ,to these operating systems but didn't 
because you had to abandon or rewrite your 
CPM programs, now you can make your 
move without losing or rewriting a single 
program! 

The dream from GTEK is a package that 
makes your PC-DOS (IBM PC, XT, AT) or 
MS-DOS (IBM clones like COMPAQ, Leading 
Edge, Televideo) machines think they're being 
run by an 8080 or Z80 microprocessor 
with CPM! 

The GTEK pack
age contains a 
CPEmulator 1M and 
CPM Conversion 
Utility that allows 
you to read and 
write popular CPM 
disk formats such 
as Kaypro and 
Osborne. 

If you've been using 
CPM on any of these 
machines you can now 
move to PC· DOS or 
MS·DOS operating 
systems, 
Kaypro • Osborne ' Heath/ 
Zenith • Radio Shack· 
Epson • DEC· IBM· Mar· 
row • Xerox' HP • Sonya 
• Intertcc • Crornenco • 
Telcvidco • Compupro. 

How easy is it to use? Two steps. (1) Use 
the Conversion Utility to copy the CPM 
program to an MS-DOS or PC-DOS diskette. 
(2) Use the Bind Utility to attach the 
CPEmulator to your program, And that's it. 
It's ready to run, 

You won't see any difference when you 
run the CPM program! Now all the work you 
did in CPM is still valuable when you change 
to your PC-DOS or MS-DOS machine, 

And here's the happy ending to the dream. 
The CPEmulator is just $199. 

Call GTEK's CPM Hotline ... 
1-601-467-9019 

... .............. Development Hardware/Software 
P.O. Box 289, Waveland, MS 39576 
601/467-8048; telex 315-814 (GTEK UD) 
, INC. 

GTEK, PALASM, CPM, MS·DOS, PC·DOS, ISIS , TRSDOS, & CPEmulator are registered trademarks. 
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have some impressive macro capabil
ities. I saw it run on a PCompatible, 
and it looked very EMACS-like to me. 

FORMIT from Emerald City Soft
ware is a text-formatting program that 
works something like WRITE does. 
That is: WordStar, and many other text 
editors, print on a "what you see is 
wrat you get" basis. This is fine for 
letters but not so hot for complex 
documents-and a decided nuisance 
for very simple things like manu
scripts. WRITE has a number of "dot" 
commands (the command is given by 
starting a new line with a period, 
something you never do in ordinary 
English) that tell the program what I 
want done with the line. For example, 
.ce3 means center the next three 
lines, .pw65 means make the lines 65 
characters wide (on average if we're 
doing right justification), etc. 

FORMIT works the same way. It has 
a rich command structure and works 
with Epson dot-matrix printers. The 
authors claim they're continually add
ing other printers it will work with and 
that they're at work on "full, font-level 
support for all smart printers." 

FORMIT is freeware ; that is, you can 
have a copy free (it's available on 
bulletin boards, or by sending a for
matted disk with return postage to the 
authors, or from anyone who has a 
copy). but you're expected to pay $15 
if you use it. Fair warning: FORMIT is 
intended for users willing to pay at
tention and do a bit of experimenting. 
The manual (which is on disk-you 
print it out yourself) is complete 
enough, but the nature of the pro
gram requires you to do a bit of think
ing. FORMIT requires an IBM PC or 
a generiC MS-DOS machine with at 
least 128K bytes. Recommended for 
those who don't have a text format
ter; it's sure easier to use this than to 
go through a document making 
changes. 

CHECKS AND BALANCES 
My friend and colleague David 
Gerrold was at the Faire, but I didn't 
see much of him. He did hand me a 
copy of a program called Checks and 
Balances, which was written by a 

(continued) 
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M2SDS 

TURBO PASCAL" 
Now that there's the Modula-2 Software Development System (M2SDS), Thrbo Pascal 
has been grounded. Because Modula-2 is the language that lets programming efficiency 
soar to new heights, You know Pascal. So you can take off and use Modula-2 right 
away, It's an easy-to-Iearn language, In an easy-to-use system, Priced at a low $80,88, 
Send your programming efficiency flying, Order today, 

1-800-922-9049 (In Texas, ca!l713/523-8422.) 

Cbecks, MasterCard. VlS4, American E.l1Jress accepted. Sbipping & b({l1-
dling not included In 'llix({sfldd sales tfl.\'. tntemat '! orders add $30. 
711/'00 /'flSC(I! is a trademark oj Bar/and International. 

INTERFACE 
TECHNOLOGIES 

3336 Ricbmond Ave., Suite 200 
HOllston, Texas 77098 

Computers For The Blind 
Talking computers give blind and visually impaired 
people access to electronic infonnation. The question 
is how and how much? 

The answers can be found in liThe Second Beginner's 
Guide to Personal Computers for the Blind and Visu
ally Impaired" published by the National Braille Press. 
This comprehensive book contains a Buyer's Guide 
to talking microcomputers and large print display 
processors. More importantly it includes reviews, 
written by blind users, of software that works with 
speech. 

Send orders to: 

National Braille Press Inc., 88 St. Stephen Street 
Boston, MA 02115, (6171 266-6160 

NBP is a nonprofit braille printing and publishing house. 
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Store this in 
your memory: 
buy two packs 
of Xerox Floppy 
Diskettes 
andgetone 
pack free. 

It's true. When you buy two packs of our new 31h" 
micro diskettes or selected 51~" diskettes, you'll receive 
an additional pack absolutely free.* It's our way of intro
ducing you to our superior new floppies. 

'fry them out on your IBM-PC, PC-AT, Macintosh, 
Compaq, AT&T, ITT, Olivetti, HP or on our own PC's 
and word processors. You'll see how superior they are, 
both in quality and performance. And they're packed in a 
durable library case as well. 

To get your free diskettes (or for more information) 
simply call 1-800-822-2200 Dept. 20 and order any of the 
items specified below: 

o llR66003: 51/4" double-sided/double density disk
ettes (10 per pack) for your IBM-PC or IBM
compatible PC 

o 8R2467: 51/4" high density 
diskettes (10 per pack) for your 
IBM-AT 

o 8R2466: 3 Vl' single-sided micro diskettes 
(5 per pack) for your Apple Macintosh 

This offer ends December 31, 1985 and is limited to 
five free packs per customer. 

So remember, call 1-800-822-2200 Dept. 20 and order 
your free diskettes today. That's a pretty memorable offer! 

' Your free pack will be of comparable or lesser value than the two you purchase. 
XEROX® is a trademark of XEROX CORPORATION. 

XEROX 

XEROX ~ 
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friend of his. As the name implies, it 
gives checkbook balances; but it does 
a lot more than that. Indeed, it seems 
to be a pretty fair accounting pro
gram. It has room for 64 categories 
of income or expense entries: things 
like "Income from books" or "Utili
ties:' Each of these would then be a 
ledger page. Alas, I have more than 
225 pages in my chart of accounts, so 
I'm not too likely to have a use for it; 
but someone with simpler re
quirements would probably like it. I 
guarantee this program is easier to set· 
up than my accounting program is. 

REAL BARGAINS 
A few readers have sent letters 
wondering why I mention Workman 
and Associates as often as I do. It's 
simple enough, and it has nothing to 
do with friendship. They put out real 
bargains. As an example: Disk One in 
the new PC version of the Software 
Anthology Series. This disk is crammed 
with routines to defeat copy protec
tion, recover lost data, set up special 
batch files, and generally make life 
simpler . for PC-DOS and MS-DOS 
users. Some of the software is free
ware for which Workman has bought 
an unlimited-distribution license. 
Some is public-domain stuff gathered 
from bulletin boards and users 
groups. It would take a while to 
assemble this much software, and if 
you were doing it yourself, you'd still 
have to figure out what works and 
what doesn't. As with Workman's 
CPIM Software Anthology disks, there 
are several programs each worth 
more than he charges for the disk; I 
know, because I use the stuff all the 
time. 

WONDERFUL WORLD OF COLOR 
There was a time when the West 
Coast Computer Faire was the place 
to announce new hardware. I recall 
startling new stuff introduced at the 
Faire by CompuPro (now Viasyn). 
Sage (now Stride). Osborne (now 
recovering from Chapter 11), Fortune 
32 (now-oh, well) , and others. There 
wasn't anything like that this year (or 
if so 1 missed it). There was, however, 

(continued) 

M2SDS 

TURBO PASCAL" 
Programming efficiency? The Modula-2 Software Development System (M2SDS) leaves 
Turbo Pascal in the elust. Even the learning curve won't slow you down. Because the 
language is like PascaL Only better. M2SDS has a price that's tough to beat, too. Just 
$80.88. Pick up your programming speed. Order today. 

1-800-922-9049 (tl/ 'li'.Wls. w Il 7l31523-8-/22) 

Cbecks. ,11(/slerC(/rd. \'ISt Alllericall { Ipre.,,· (/ccepfed. .I'II/Ii/lillg {- !J(/II ' 
dllllg lIof illeluded. III 7~ms (/dd mles fa\'. fllfallflf 'l orders (/dd S31i. 
1I1/'liO l'(/sCilI i,' (/ fmdeJ)lfIrk ~llJ(JrI(/}1I1 fJ/fe/'J/(/fIlJJl(i/. 

INTERFACE 
TECHNOLOGIES 

3336 NicbllloJ/d Al'e .. Suife 20.0. 
/fullsf(JJI. 7i~ \'(/s 770.98 

8est 
t-'esW''1 

"World's largest chain of independently owned and operated hotels, motor inns, and resorts" 
. ~1985 Best Western International 
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a lot of stuff that was new to me. 
The most impressive was a com

bination: the Sigma Designs Color-
400 PC graphics board and the SR-12 
color monitor by Princeton Graphics. 
The SR-12 has 640- by 400-pixel res
olution that's steady as a rock; and 
the Color-400 board drops invisibly 
into the PC to give monochrome 
quality to color software. I stood there 
and stared: text is as crisp and steady 
as if painted on the screen, good 
enough to write with hour after hour. 

I' ve arranged to get both the SR-12 
and the Color-400. The SR-12 gets 
hooked up to a video switch so we 
can compare the Color-400 to our 
new CompuPro PC Video board that 
goes in our big CompuPro S-100 
80286/z80 system. Princeton also has 
the MAX-I 2 , a crisp am ber-screen 
monitor that knows whether it's being 
fed input from a PC monochrome or 
PC color board and adjusts accord
ingly, and other impressive monitors 
I hadn't seen before. I'm told by peo
ple I respect a lot that Princeton 
Graphics has long had the reputation 
for being among the very best in its 
field , and they're astonished I didn't 
know that; which just goes to show 
. . . or something. I can plead that 
because I wear bifocals I tend to 
prefer I 5-inch monitors, but in fact it's 
plain that neither I nor anyone else 
can keep up with this wonderful 
kaleidoscope we call the micro revolu
tion. 

BORLAND'S SUPERKEY 
The saga of Philippe Kahn's Borland 
International is a graphic illustration 
of the plus side of the history of the 
micro revolution. 'TWo years ago 
Borland wasn't at the Faire at aiL Last 
year they hurriedly put together an 
exhibit This year they had as large a 
presence as anyone except IBM and 
AT&T 

Borland introduced SuperKey, their 
new keyboard macro package that 
does just about everything my former 
favorite, Magic Keyboard, did, plus a 
bit more. I'll miss Magic Keyboard's 
toggle to PC graphics characters, but 
SuperKey is more versatile-and of 
course it's guaranteed to work with 

_ Inquiry 110 

the indispensable SideKick. I don't 
run many PC programs that won't 
work with SideKick. 

Borland now has Thrbo Pascal 3.0, 
a distinct improvement on the already 
impressive version 2. I particularly like 
Borland's new licensing agreement: 
treat the software like a book, which 
is to say, make all the copies you want 
but don't have more than one copy 
in use at any given time. This seems 
quite fair to me. 

The Thrbo manual isn't quite good 
enough to learn Pascal with no other 
aid, but it's close. There are lots of ex
amples, and the whole thing is writ
ten in good English. Thrbo Pascal has 
got to be the best value in languages 
on the market today-and Borland In
ternational. by delivering excellent 
products at reasonable costs, is 
leading the software industry where 
it has to go. 

I've said this before. In my judg
ment. the $500 program is a dinosaur. 
One reason for this is Borland: Thrbo 
Pascal is more than just a good pro
gram at a low cost. It's also a low-cost. 
well-conceived programming lan
guage making it possible for lots of 
people to produce good programs. 

LAPLACE 
One example: laPlace, by P L. Hagel
stein, is a program written in Thrbo 
Pascal. It's hardly a slick item: it took 
me five minutes of hard work to find 
the name and address of the pub
lisher! It's nowhere given on the in
struction sheets and given in only one 
place in the program display. 

laPlace is a program for calculating 
and displaying potential fields. To 
quote its manual: "laPlace solves the 
Laplace, Poisson, and inhomogene
ous Poisson equations in 2-D through 
numerical finite element methods. 
The matrix equations resulting from 
the finite element analysis are solved 
using the fast incomplete Cholesky 
conjugate gradient technique, which 
allows problems with 1000 nodes to 
be solved in less than 10 minutes." 

That's specialized stuff. I doubt any 
commercial software house would de
velop something like that-but it;s the 

(co~ti~ued) 

SAVE 
MONEY 

with Flexforms. 
Flex/arms are pre-written, ready to lise contracts, 
agreements and leffers designed to save your company 
lime and money. Flex/orms work with any word pro
cessor. You literally "fill in the blanks" and create 
customized, professional and legally-binding docu
ments for every situation. 

Eoch of the forms can be quickly tailored to suit 
your individual needs without wading through confus
ing manuals. 

Flex/arms help protect your legal rights. avoid lax 
problems. dramatically improve efficiency. increase 
profits and eliminate costly misunderstandings. 

Four Popular Series: 

BUSINESS 
Ideal for expanding businesses: 

Employee Agreements & Leiters, Credit & Collection 
Leiters, Subcontractor Agreements, Lease Forms & 
Amendments, Buying & Selling Forms, Credit Forms 
& Applications, Guaranties, Loan & Debt Notices & 
Leiters, Assignments & Transfers, Affidavits & 
Notices, Promissory Notes & 83 more! 

REAL ESTATE 
Designed for investors, developers, and property 
managers: 

Residential & Commercial Forms, Purchase & Sales 
Forms. Broker & Agent Contracts & Forms, Partner
ship Agreements, Rental Forms, Lease Forms, Tenan
cy Agreements & Applications, Illegal Detainer 
Forms, Loan Agreements, Financing Agreements, Ex
change Forms & Contracts, Disclaimers & Dis
closures, Contractor Agreements and 75 more! 

CORPORATE 
Exceeds State and Federal Corporate Law require-
ments: 

Articles of Incorporation, Shareholder & Director 
Meeting Minutes, Corporate By-Lows, By-Law 
Amendments, Shareholder & Director Resolutions, 
Merger Resolutions, Compensation Resolutions. Divi
dend Resolutions, Loan Resolutions, Fringe Benefit 
Resolutions, Employee Benefit Resolutions and 86 
more! 

PERSONNEL 
Created for growing organizations: 

Personnel Policy Manual, Employee Safety Manual, 
Employment Agreements & Applications, Secrecy & 
Invention Forms, Confidentiality Agreements, Non
Compete Agreements, 25 Job Descriptions, Consul
tonI Agreements, Agency Agreements, Personnel Let
ters, Performance Reviews and 25 more! 
Flexforms have been prepared under legal counsel. 
Unlike forms written by lawyers for lawyers, they are 
concise and easy to understand without needless legal
ese. Available in IBM and Apple disk formats. 
Eoch series only 

$49.95 
(plus $5 shipping), includes hard copy. All 
four for $175 and we pay the shipping! Visa 
and Mastercard accepted. Inquiry 21 

Atkins Associates 
P.O. Box 781 • Santa Cruz, CA 95061 

(408) 426-7638 
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• PLUS • PLUS • PLUS • PLUS • • PLUS • PLUS • PLUS • PLUS 

PRODUCE STUDIO-QUALITY 
TRUE-COLOR PICTURES ON YOUR PC 

Now you can create and edit studio
quality pictures on your IBM* PC or 
compatible computer with the 
IMiGIT PLUS™ color system. 
Anything a video camera can see -
people, products, scenery and 
artwork - can be computerized in 
256 colors using the IMiGIT PLUS 
color system. Pictures are captured 
and displayed in their original "true 
color" so you do not have to spend 
hours recoloring to attain a "real-life 
look". Images can be enhanced with 
text, line art and other graphics for 
business presentations, art studio, 
education, engineering, architecture 
and television applications. 

Professional Quality -
Special Effects 
Pictures are captured at a resolution 
of 512 x 512 x 256 colors selectable 
from a 16 million color pallette. 
Captured images can be modified 
with editing tools such as: multi-font 
annotation, line and freehand 
drawing, filled and unfilled boxes and 

circles, texturing, color fill , curve 
fitting and rubberstamping. A cut and 
paste feature allows "cut art", 
previously saved to disk as picture 
sections, to be recalled and 
overlayed on the display. This editing 
sophistication lets you create 
complex graphics as well as 
dramatic and illusionary special 
effects. 

Designed for the User 
The IMiGIT PLUS color system is 
easy-to-use and versatile. 
Completely icon-driven, you can 
quickly learn to master the powerful 
editing tools. Also, you can select the 
various editing commands using the 
keyboard, popular mouse devices or 
digitizing tablets. Captured color 
pictures can be displayed for editing, 
saved and retrieved from disk, 
printed, and recorded on 35mm 
slides for professional presentations. 

CHORUS 

IMiGIT PLUS is available as a 
hardware/software combination, an 
add-on system, and as a complete 
IBM AT graphic workstation. The 
software and PC-EYE color capture 
board are priced at $1,295. The 
IMiGIT PLUS system includes a color 
camera, RGB monitor, graphics 
adapter, software/hardware package 
with expansion chassis priced at 
$9,500. The workstation is priced at 
$18,000 and includes an IBM AT with 
20MB disk, IMiGIT PLUS software, 
PC-EYE™ capture board, 
Colorverter™, graphics display card, 
digitizing tablet, color cameral 
accessories, and a high resolution 
RGB analog monitor. 

For more information on IMiGIT 
PLUS or our other imaging products 
for applications in data base 
management, communications and 
image capture, please write or call 
1-800-0CHORUS or 603-424-2900. 
Inquiry 53 

TM: IMiGIT PLUS, Colorverter and PC-EYE are trade
marks of Chorus Data Systems, Inc. 

*: IBM is a trademark of International Business 
Machines 

Chorus Data Systems, Inc., 6 Continental Blvd., P.O. Box 370, Merrimack, New Hampshire 03054 



kind of thing that if you need it. you 
need it bad. I intend to use laPlace 
to play about with gravitational fields 
made compl icated by the presence of 
small black holes. I expect a more 
conventional use would be in fluid 
dynamics or electrostatics. 

Obviously I'm not competent to say 
whether or not laPlace gives the right 
answers. The diagrams and displays 
look right. and there's a very extensive 
manual : the computer parts are in 
baby talk. The rest is written for peo
ple who understand inhomogeneous 
Poisson equations. 

MATRICES 
Another specialized program, PC
MATLAB from The Math Works, does 
just about anything you might want 
done with matrices: addition, multipli
cation, inversion, eigenvalues, and the 
like, and by making use of the 8087 
coprocessor available in most PCom
patibles, does it fast. I'm going to have 
to come up with a different "bench
mark of sorts"; the one I devised a 
couple of years ago is performed by 
PC-MATLAB so fast that I can't time it. 

Matrix operations are important to 
anyone trying to do multiple regres
sion analysis, stationary time series, 
factor analysis, operations research, 
and just about any other ki nd of sta
tistical prediction. Over the past few 
years a program ca lled MATLAB has 
become a sort of standard for doing 
matrix operations on mainframe com
puters. Now it's available for a PC (but 
only one with an 8087 math chip). 

PC-MATLAB comes with a rather 
complete manual. It's plenty easy to 
install and use, provided that you 
understand something about matrix 
operations to begin with. Matrices are 
input rather simply. A = \1 23; 4.1 5.6 
6.7; 7 8 91 enters the 3 by 3 matrix 

I 2 3 
4.1 5.6 6.7 
7 8 9 

and, mercifu lly, the entries are put 
into a file that can be edited with a 
normal full-screen text editor, so that 
if you have a data-entry mistake, you 
don't have to input the whole matrix 
again . 

CHAOS MANOR 

I've found matri x math both inter
esting and useful since my days at the 
University o f Washington, when Paul 
Horst taught us to apply matrix 
algebra to such problems as grade 
prediction. Matrices are very power
ful tools; the only problem is the hor
rendous amount of arithmetical ca l
culations requ ired One of the nice 

things about small computers is that 
they make it simple. Anyone wanting 
to understand the world would be 
better off for mucking about with this 
program; and of course every math 
teacher, at any level. ought to have it. 

Alas, there are two problems. First. 
PC-MATLAB is copy-protected. It's not 

(wntinued) 

With the Digi-Data 2000 PC 1/2" tape system you can move 
data between your IBM PC, XT, or AT and a mainframe or 
minicomputer. IBM/ANSI compatible 9-track 1600 bpi 1/2" 
tape is the only truly standardized and interchangeable 
medium between the PC and mainframes or minis. 
The 2000 PC includes tape drive, PC controller board, 

cables, and complete ready-to-run DOS software utilities for 
just $3,995 . The utilities provide file interchange in ASCII, 
EBCDIC, or binary-as well as high speed disk backup and 
restore functions. II OIGI-OATA 

Make the PC/Mainframe CORPORATION 
connection Call us today ~ 8580 Dorsey Run Road 

• _ Jessup. MD 20794-9990 
at (301) 498-0200. OJ (301) 498-0200 Telex 87-580 

In Europe contac!: Digi-Data Ltd . • Unit 4 • King's Grove· Maidenhead, Berkshire· England SL6 4DP 
Telephone No. 0628 29555/6 • Telex 847720 
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an obnoxious form of protection, and 
I suspect that fully half the people 
who'd be interested in the program 
know enough about small computers 
to remove the copy-protect ion 
scheme in five minutes. Still. it's there. 

small number of people who want to 
use it professiona lly: but at that price 
it's not going to put matrix tools in the 
hands of social sc ientists and others 
who need to know about these things. 

SOFTWARE TOOLS More seriously. they want $695 for 
it. That's a lot of money. PC-MATLAB 
is probably worth that to the relatively 

A ll-well , nearly all-programmers 
keep hoping for the magic "software 

Step-by-Step 
With !fttro~C 

Introducing C is a powerful C language training system that com
bines a thorough, self-paced manual with a unique C INTERPRETER 
to provide a fast efficient method of learning C. 

A COMPREHENSIVE APPROACH 
Introducing C covers all the essential elements of C. The Interpreter 

utilizes standard K&R syntax and operators - full structures and 
unions, arrays, pointer and data types. It provides the standard I/O 
library and an extended graphics library. 

The package has many user oriented features including a screen 
text editor and extensive error diagnosti cs (includes dynamic trace 
capabilities). 

INTRODUCE YOURSELF, TODAY 
Introducing C is available for immediate delivery. System re

quirements are IBM PC, XT or AT with one disk drive and 192K bytes 
of memory. Price: $125.00. Not copy protected . 
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bus": a set of programs and libraries 
that lets you patch together a bunch 
of concepts to get the job done with
out extensive writing, editing, and 
debugging. It's one of the main 
reasons for the popularity of UNIX 
among hackers. 

Back in the early days of micros 
there weren't many good books on 
computing, but one stood out so far 
above the crowd that there almost 
wasn't a second. That was Brian W. 
Kernighan and P J. Plauger's Software 
Tools (still in print and very much worth 
reading) . This was a book about pro
gramming philosophy: but it gave 
many examples as part of the discus
sion. These software tools became 
legendary. Walt Bilofsky named his 
software house Software Toolworks in 
their honor. My mad friend Maclean 
daily lamented that we didn't have 
them, and all of us wanted them. Alas, 
they were written for big machines 
and in a language ca lled RATFOR. 
RATFOR = RATional FORTRAN: it was 
a preprocessor that allowed FOR
TRAN programmers a chance at writ
ing structured code. A public-domain 
Z80 RATFOR precompiler was obtain
able, but FORTRAN for our early 8-bit 
machines left a lot to be desired. 

Then, at a West Coast Fa ire, I found 
an outfit ca lled Unicorn Systems that 
published the software tools for small 
microcomputers. Eagerly I brought 
them home, only to find that most of 
them were already pretty outdated, 
and they didn't work too well under 
CP/M anyway: too slow. Unicorn also 
wanted too much money, although 
given what you got- 15 disks of 
source code- it's hard to see what 
they could have done to keep the 
price much lower. Everything worked 
just fine, but the availability of the 
software tools for micros had far less 
impact than I'd have thought. 

Unicorn has since become Carousel 
Tools. They've put the Legendary Soft
ware Tools into MS-DOS 2.0, which is 
mucn better suited to their structure 
than CP/M ever was. The tools use 
UNIX-like pipes, which is to say that 
the output of one program can 
become the input for another: it's 

(con tinued) 



Three more 
firsts from 
the people 
who 
invented 
the wheel. 

InquIry 343 

From day one, Xerox and Diablo sheet feeder: As well as the capacity to 
have been known as the two best names handle up to 16 computers at once. 
in daisywheel printers. And now there Then there's the 0-36. It's so reliable, 
are three more in the Xerox line to it 4,000 hours of printing 
choose from. ~~~~~ii~i between maintenance caBs. 

The Xerox Advantage r, And each of these new 
0-25 Diablo plinter turns printers is compatible with 
out letter quality documents most computers on the 
quickly and quietly. And it does mcluding the IBM-PC. 
for the plice of a dot matIix plinter. So if you're looking for the latest in 

At 80 c.p.s., the D-80IF is the fastest daisywheel printing technology, call 
daisywheel printer ever made by 1-800-833-2323, ext. 25, your local 
Xerox. It has a built-in double bin Xerox office, an authorized Diablo 

or Xerox dealer or send your business 
card to Xerox Corporation, Dept. 

25192, p.o. Box 24; Rochestel~ 
NY 14692. 



possible to do an enormous job 
employing half a dozen different pro
grams applied one after the other 
with a single command. MS-DOS 2.0 
knows how to do that with the tools. 

Anyone trying to learn how to hack 
should become familiar with the 
Kernighan and Plauger book and 
would likely benefit from having the 

The 
Line Tamer™ 
UPS speaks 
for itself. 

Its on-board micro and 
RS-232 port let it talk 
with your computer for 
power system monitoring and 
control . And its energy
efficient design slashes your 
operati ng cost. 
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Legendary Software Tools to play 
with. I haven't used the new set. but 
knowing the people at Carousel. I'd 
be astonished if there were significant 
undocumented bugs. 

BEYOND COMPARE 
Larry Niven and I write books to
gether. We both use computers to 

A conventional UPS calls for the 
battery and inverter to run constantly, 
wasting up to 40% of the power used. 
The Line Tamer Un interruptible Power 
System for microcomputers is up to 
80% efficient because it bypasses 
the battery and inverter during 
normal operation , Its unique design 
will save you money without sacrific
ing the performance of an on-line UPS, 

The built-in Line Tamer Power 
Conditioner cleans and regulates 
AC power, removing spikes, 
transients, noise, overvoltages and 
undervoltages, When a blackout 
occurs, or line frequency varies 
beyond specified tolerances, the 
battery and inverter activate in 
phase, with no break in the sine wave 
output to your equipment. 

The on-board microprocessor and 
RS-232 port let the Line Tamer UPS alert 
you automatically In the event of a 
power emergency, so you can begin 
an orderly shutdown. Among the 
user-defined warning and alarm 
parameters are High or Low Battery 
Voltage, Over or Undervoltage, Over
temperature and Battery Capacity, 

It also keeps you informed of System 
Status, including Number of Power 
Outages, Number of Minutes on 
Inverter, Number of Hours on System, 
Number of Overloads, and Battery 
Time Remaining. 

The Line Tamer UPS also features five 
front panel LED's for System Ready, 
Inverter On, Charger On, AC Present 
and Alarm . An audible alarm backs 
up the LED and automatic interrupts, 

The complete specifications for the 
Line Tamer UPS for microcomputers 
speak well. too , For your copy, call or 
write Shape Magnetronics today, 

SHAPE ~rg~i%AN 
MAGNETRONICS, INC. SOURCE 

901 DuPage Avenue, Lombard, IL 60148 
Phone 1 312 620·8394 • TWX 910-991-2352 

Une Tomer is a trademark of Shape Mognetronlcs. Inc, 
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write. Generally we don't work on the 
same part of a book at the same time 
unless we're working together. Some
times it happens, though, in which 
case we have two versions of the 
same text-and neither is " latest." 

When that happens we haul out 
COMPEN, a file comparator that looks 
at CP/M text files and displays their 
differences. COMPEN (from Compare 
Pencil files, shoWing just how 
venerable that program is) is available 
in the Workman CP/M Software An
thology Series. 

Beyond Compare from General 
1ransformation Company is a pro
gram for the IBM PC that does a great 
deal more than COMPEN does for 
CP/M files. If you use a PC or 100 per
cent PCompatible and have 256K 
bytes or more of RAM, I recommend 
Beyond Compare: it's worth the cost. 

FOR THE RECORD 
Epson America had a big display ex
tolling the virtues of Valdocs 2.0, a 
program announced last fall and avaiJ
able Real Soon Now. for sure. I under
stand that Rising Star Industries, the 
outfit that's supposed to produce 
Valdocs 2.0, recently laid off a 
number of its programmers. As I 
heard the rumor, the people laid off 
were those who had finished their 
part of the project. This gives interest
ing incentives to those who haven't. 

The last time I mentioned Rising 
Star's problems getting Valdocs 2.0 
completed, Roger Amidon, chief pro
grammer for Rising Star, called me. He 
wanted to know if I'd do a fair evalua
tion of Valdocs 2.0 when I got it. I 
promised I would, but I'm not holding 
my breath until I have to pay that 
debt. I've also got a self-promotional 
newsletter from Rising Star promising 
Valdraw and Val paint. which require 
Valdocs 2.0, "Ready for shipment May 
I 5. 1985:' I wonder if I can get odds 
on that bet? 

I'd have lost. We received Valdocs 
2.0 in mid-May. It seems to work: 
more next time. 

AT&T BADGE WATCH 
AT&T's people had a big booth at the 
Faire. They had one at the Winter 



COMDEX in Anaheim, too. You'll 
recall a year ago in Las Vegas I could 
tell the rank of the AT&T employee by 
the badge: plastic or paper for low 
ranks, then moving up through short 
silver, wide silver, narrow gold, to the 
senior officer present who had a wide 
gold badge. Apparently someone 
read my column; at Winter COMDEX 
all of the AT&T people had narrow 
gold badges. I fear I made a couple 
of untoward remarks that may have 
been overheard. 

At the Faire they all had identical 
white plastic badges. However. they 
also wore carnations: white for PR 
people, colored for technical person
neL They'd solved The Great Badge 
Problem! 

On the other hand, there was no 
one there who'd admit ever having 
heard of me or BYTE, and I didn't care 
to explain myself. so I didn't see any
thing. I suspect that if they'd spend 

CHAOS MANOR 

more time having their media spe
cialists learn something about com
puter publications, and less worrying 
about the size and color of their 
badges, they'd sell more computers; 
but perhaps they know something I 
don't. 

HVPERDRIVE AND CORVUS 
Just before the Faire my Macintosh 
returned from General Computer with 
the HyperDrive installed. HyperDrive 
is an internal hard disk plus conver
sion to the 512 K-byte Fat Mac. It took 
General about 12 days (including ship
ment to and from the east coast) to 
do mine. I love it. It works splendidly, 
it seems quite rugged, and it's fast I'll 
have a lot more to say about Hyper-
Drive in upcoming issues. . 

My son Alex works with Barry Work
man and managed to wheedle me 
into lending him the HyperDrive Mac 
to use at the Faire as the demonstra-

tion machine for Workman's Macin
tosh software. They took it up in a 
truck; when it returned, it made a 
sl ight rattling noise. 

I had visions of warped bearings in 
the hard disk. The noise was intoler
able. With trepidation I got out the #5 
Torx driver and opened up the Mac
something I don't recommend that 
readers do, since there's about 28,000 
volts stored in condensers, and the in
sides of a Mac can be dangerous for 
months. Anyway, once inside, the prob
lem became obvious. As part of the 
HyperDrive conversion, Genera l puts 
in a small fan at the top of the Mac. 
The fan is put in with double-s ided 
sticky tape, and it had slipped just 
enough that the fan blade hit the tape. 
A tiny nudge-which could have been 
done from outside. had I but known
took care of the problem 

As I said, the HyperDrive seems 
lcontinlled) 

YOU CAN BRING DOWN THE COST OF EUROPE WHEN YOU 
BRING BACK A NEW MERCEDES-BENZ. 
IF YOU PlAN on touring Europe this year, you can take overseas delivery 
of any 1985 Mercedes-Benz gasoline or diesel model you choose 

Pick it up at the Stuttgart Delivery Center and enjoy a driving vacation 
unmatched for comfort, convenience and freedom. Avoid costly car 
rentals while saving on the price of your new Mercedes-Benz. 

For details, get our free "European Delivery" color brochure. Just 
clip and send the coupon at right. 

·SubjecI ro availability. 

r------------------------------
Send coupon to: ® 
Mercedes-Benz of North America, Inc. 
Marketing Communications Division 
One Mercedes Drive, Monrvale, NJ 07645 

Name __________________________ __ 

Address. ________________________ _ 

Ciry _____________ State ____ Zip ____ _ 

© 1985 Mercedes-Benz of N.A., Inc., Montvale. N . .J. MH-MA-85 

AUGUST 1985 • BY T E 311 



PC NETWORK 
BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%, 

AND GET 14-30 DAY SOFTWARE RENTALSt ... 
Listed below are just a few of the over 20,000 products available at our EVERYDAY LOW PRICES! 
The Network carries products for Apple, IBM, CP/M and most other popular computer families. 

GAMES & EDUCATIONAL SOFTWARE FOR APPLE" & MACINTOSH 
(Please add $1 shipping and handling for each title ordered Irom below.) 

Arrays Home Accountant-Mac Only 
Axlon Art PortfolIO & Card Shoppe 

Bluechip BaronlA4I/llonalfcl Tycoon 
Broderbund Loadrunn er 
Broderbund ChopMter 
Broderbund Print ShOp 
Broderbund Dazzle Draw 
CBS Mastering the GRE 
CBS Murder by the Dozen 
CBS Goren Bfldge Made Easy 
Counterpoint The News Room 
Davidson Speed Reader II 
Davidson Math Blas/er 
Davidson Word ANac#(' 
1st Byte Smooth Ta/ker-Mac Only 
Hayden DaVmCI-HouscllnteflOfsl Landscapes 
Hayden Sargon 11/ 
Infacom Deadlme or Suspended 
In!acom Enchanter. Planellall 

Cutthroats. WI/ness or Zork I 
In'acom HI/ch,ker 's GUide or Seasralker 
Inlocom Suspect. Sorcerer or In fidel 
Infacom lark II or 11/ 
Layered Fronr Desk-Mac Only 
Mirage Concepts TfMa 
Mark of the Unicorn Mouse Srampede 

Wholesale 

$65.00' 
35.97' 
28.25' 
19.75' 
19.00' 
28.75' 
31 .97' 
53.50' 
20.97' 
45.00' 
26.97' 
37.97' 
29.97' 
29 .97' 
70.00 ' 
24.75' 

' 25.75' 
27.00' 
20.50' 

22.00' 
25.00' 
23.50' 
65 .00' 
24 .00' 
19.00' 

Miles Compuling Mac Auack-Mac Only 
Pala!ir Mac Type-Mac Only 
Penguin GraphIC:; MagiCIan 
Penguin Pensate or Xyphus 

Penguin Tfansylvama·Mac Dilly 
Professional Software T(lvla Fever 
Pryority Software Forbidden Ouest 
Scarborough Mastef Type 
Scarborough Run for Ihe Money 
Simon & Schu ster Typmg Tulor 1/1 
Sir·Tech Wllardry 
Sir·Tech Kmght 01 Diamonds 
Sir!fech Rescue Raldels 
Sublogic NIght MISSion Pmball 
Spinnaker Alphabet loa. Face Maker. 

Kmder Camp. Hey Diddle D,ddle. 
Rfwmes & Riddles. Slory Machme 

Spinnaker The Mosl Amazmg Thmg 
Spinnaker Della Druwmg 
T/ Maker Click Art·Mac Only 
Werner Desk Organtzer 
Vide. Fun Pack·Mac Dilly 
Vide. Mac Checkers & Revelsal 
Vide. Mac Vegas- Mac Only 
Vide . Mac Gammon & Cllbbage·Mac Dilly 
Vir tual Combinatics Micro Cookbook 

Wholesa le 

$23.00' 
24.S0' 
28.97' 
20.50' 
20.97' 
22.00' 
22.00' 
26.50' 
27.00' 
28.2S' 
26.97' 
18.97' 
18.97' 
20.00' 
1S.97' 

20.77' 
24.97' 
29.97' 
65.00' 
19.77' 
25.17' 
31.00' 
25.17' 
2 1.00' 

BUSINESS SOFTWARE FOR YOUR APPLE" & MACINTOSH 
(Please add $2.50 shipping and handling for each title ordered from below.) 

Apple Apple Works 5179.97' "'Mlcrosoft Word lor Macmtosh 5102.25' 
Bor1and InternaHonal Turbo Pascal 30.00 ' "'Microsoft Fife for Mtlcmtosh 10225' 
BPI GL. AP. AR. PRo or INV 211 .S0' "'Microsoft Mul/lplan for Mdcmtosil 102.25' 
Broderbund Balik Slree/ W,,'er 40.00' Microsoft BaSIC fOl Macm/osh 85.00' 
Central Point Copy /I Plus or Copy II Mac 20.00' Microsoft Char/lor Macmtosh 66.25' 
Funk Software Sideways 35.00' Monogram Dollars & Sense 52 .00' 
Funsoft Macasm 60.00' Monogram Dollars l!. Sense lor Macill tosh 89.98 ' 
Habe Habadex 40.00' Odests HeliX lor MaCllllosh Reg 's 512K 237.00' 
Haba Ouarler Jazz Features Available Nowl 101 .95' Sensible Software SenSible Speller IV 67.50 ' 
HaNard Mac Manager 29.95' Softcraft Fancy Fonts 125.00' 

li!-Human Edge Mmd Probel 25 .50' Software Arts TK Solver I lor Mac 134.00' 
li!-Human Edge Sales Edge 110.00' Software Publi shing PFS File. Wllte. or Graph 68 .00' 

Human Edge CommunicatIOn Edge 98 .00' Stoneware DB Master· Mac rool 11 5.00' 
li!- Living Videotext Thmk·Thank-Mac Tool 7S.00' Provue Overvue-Mac Only 135.00' 

Main Street Fller· Mac Only 85.00' Rio Grande Software Sotrmakef /I 85.00 ' 
MECA Managing your Malley 105.50' Telos FlleViSlOn 101 Mac 87.S0· 

HARDWARE FOR YOUR APPLE" & MACINTOSH 
(Please add shipping and handling charges found in italics next to price.) 

DISK DRIVES 
Wholesale 

Alps AP-IOOA Dual Apple DrIVes III 
One Case $309.00' (700) 

", Alps AP·100C Sllmlme Dnve In Case 159.00' (4 DO) 
Apple MAC 400KB External Dnve 349.95' (750) 
Hebe MAC 800KB Double sided Onve 31 5.00' (7 OO) 

TWIce /he Capactly·Reads Standard DISks' 
Mlcro Sci A2 143KB DrIVe 165.00' (500) 

Jus/ltke Apple's Own 
Micro Sci Floppy Controller 
PC Network 140K External DrIVe 

'orApplelic 
Rana Elite 1 163K Dove 
Rana Elite II 326K Dfllle 
Rana Elite 11/ 652K Of/ve 
Tecmar 5MB Removable DflVe lor MAC 
Tecmar IOM8 MAC Drive 
Tecmar 5MB MAC DflVe Upgrade 

55.00' (250} 
115.00' (2 50} 

225.00' {5.00} 
320.00' {7 DO} 
398.99' ( 10 DO) 

1,350.00' (29 16) 
1.350.00' (29. 16} 
1.295.00' (2797) 

BOARDS AND BUFFERS 
ALS l·Englfle 
AST Mulll/10-2 se"allClock 
Microsoft PremIUm Sotrcard lie 
Microtek Oumpllflg GX 
Orange Micro Grappler ';
Orange Micro Seftal Grappler 
PC Network l80 Card 
Quadram APIC/G GraphiCS In/erface 
Ouadram e RAM·80 
Quadram Mul/lcore- I Parailelll Seoall 

Clock / Expandable to 256K 
Thunclerware Thunderclock 

MEMORY CHIPS 

$129.00' (2 50) 
155.00' (2501 
243.67' (250) 

55.00' {2 50} 
96.90' (2.501 
78.00' (2.501 
35.00' (2.50) 
62.00' (2 50) 
88.00' (2 50) 

140.00' (2 50} 

104.00' (250) 

(All Memory Chips Guaranteed for Life!) 

"'64K Memory Upgrade Kits (9 ChiPS) 
QuantIty Discounts AValf,1blel 

1i!-64K Dynamic Ram Chips (Each) 
1i!- 256K Dynamic Ram Chips (Each) 
~ 128K IBM AT Piggyback Chips (EaCh) 

Wholesale 

$7.20' ( I DO) 

.80· (I DO) 
4.35' /I OD} 
7.50' (I DO) 

EXTERNAL MODEMS 
Anchor Mark XII 
Hayes Smanmodem 300 
Hayes Smanmodem 1200 

",Hayes Smanmodem 2 400 
Prometheus Promodem 1200 

5230.00' (500) 
12~ .00' (5 00) 
355.00' (5.00) 
568.00' (5.00) 
279.00' (6.00) 

Ex/ernal 100% Hayes Compa/lble 
li!-U.S. Robotics Courier 2400BPS Modem 525.00' (5.001 
"'U.S. Robotics Password 195.00' (4.00) 

LOWEST PRICE 1200BPS Modem! 

MODEMS 
Wholesale 

Hayes Mlcromodem lie wl Smar/com $125.00' /2501 
Novation Apple Ca l II 174.45' (350) 
Prometheus 1200 A 276.00' (600) 

Low Cost 1200 Baud Imernal Modem lor Apple /I 
Prentice Pop Com MAC Pack 322.00' (250) 

1200 Baud Modem. Cable. Stralghta lk 

ACCESSORIES 
Apple MaCintosh Carrymg Case $74.00' I I SO) 
Apple Macmlosh Secufl ly KII 37.00' (ISO} 
Apple Macmtosfl Nume"c Keypad 74.00' (2501 
Hayes Mach III Joysllck wl F"e But/all 31 .00' I I 50} 

/orlle 
Kensington Dlsl( Case 20.00' ( / 50) 
Ken sington DI/st Cover lor MAC 8.25' II 50} 

or Im8gewflle( 
Kensington Starler Pack 54.00 ' (300) 
Kensington Surge PlolCctor 33.47' (250) 
Kensington SWivel 2 1.00' (250} 
Kensington System Saver Fan 56.91' (ISO) 

Ii!-Koa1a MacViSlon 203.00' (3 DO} 
Koala Koalapad Touch Table/ 78.00' (ISO} 
M&R Sup-R·Mod RF Moduia /loll 44 .00' f l SOl 
PC Network Coolmg Fan WI/h Surge 25.00' (250} 

Protector & Dual Oul/els 
PC Network SSDD O,skefles (Box of lO) 9.00' II DO} 

PC Network Macmfosh Diskettes 24.95' 1/50) 
Includes Free Flip & File Case 

These DIskettes arc Guaranteed 'Of L,fe l No Genef/CS
' 

Sony MAC Dlskel/es (80x o lI O) 

MONITORS 

Amdek Video 300G Composl le Green 
Amdek Video 300A Composite Amber 
Amdek Video 3 10A IBM Type Amber 
Amdek Color 300-Composl le 
Amdek Color 600-Hlgh Res RGB 
Amdek C%r 700-Ultra Higil Res 
Amdek Color 710-700 wlNon Glare 

Long Phosphor 
Princeton HX· 12 RGB Momlor 
Princeton MAX· ' 2e RGB/Mono 

24.S0' " 50} 

Wholesale 

$110.00' (3.00} 
120.00' (300} 
130.00' (300) 
215.00' (4 64) 
365.00' (788) 
455.00' (983) 
475.99 ' (t0 48) 

CALL 
CALL 

Quadram Ouadchrome II New' 370.00' (82'1 
640X200 RGB wi''' · Screen/ 
Black. Phosphor MaskllBM Case 

"'Samsung 12'· rn IBM Type Amber 89.50' (500) 
A greil t Iooklnglperformmg monochrome from /lIe 
manu/aclurer of IBM 's own color mom/or 

Zenith lVM· 123 Green H,gfl res 76.00' (2.50) 
(Collsllmer Reports Rilled Besl BIlY) 

TERMS & CONDITIONS 
.pc NETWORK-Member. pay just 8% above the wholesale price. plus shipping. All j)nccs rellccl a 3% cash dlscounl 
Minimum shipping $2.50 per oroor tnlernalional orders call far shipping & Ilandllng chal9cs. Pt:!rSonal checks ploo so 
allow 10 wOfklng days to clear. 

t RENT BEFORE YOU BUY-Members are eligible to join Ihe NET'vVORK's Business ond Game soltwale Rental Libraries 
and evaluate proouctsfor a lull 14 (Regular) or 30 (VIP) days to see II il meots your needs. And The NETWORK's renlal 
charges are' lar less Ihan othor sohware renlal servIces-Just 20% OF THE MEMBER WHOLESALE PRICE. Rental titles 
available in IBM/Apple"I"AC and CP/M Formats. Hardware prices highliled by ", reliecl recent rna/or price reductions 

GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBM 
(Please add 51 shipping and handling for each title ordered from below.) 

ATI How to tlse Mulr,mate 
An In/lO 10 PC DOS \til I & II 
ATI IIltIO to BASIC 
Bluebush Chess (Your Toughest Opponent) 
Bluechip MilhonaifelOl/8aron or Tycoo/! 
Broderbund Lode Runnel 
CBS Gorefl·Bfldge Made Easy 
CBS Maslerlflglhe SAT 
CDEX rtalfllng for Word Star 
Comprehensive Il1Iro 10 Personal Compullllg 
Davidson Mil '" Blastet. Word AI/ack' 
Davidson Speed Readef 1/ 
Hayden Sar90n 11/ 
Individual Professol DOS 
Individual rhe Ins/ructor 

Wholesale 

542.00' 
23 .00' 
23.00' 
34.00' 
28.25' 
19.75' 
45.00' 
81 .00' 
37.25' 
32.00' 
26.50' 
36.50' 
26.97' 
32.50' 
24.50' 

Infocom lark lor W,lll ess 
Infocom Deadlme. or Suspended 
Microsoft Fllgnr Simulator 
Mouse SY'tems PC Pam/-Turn yoU! PC 

mlO A Color Maclntoshl 
Scarborough Maslertype 
Sierra On·Line Kmg's Ouesl 
Sierra On-Line Cfossflre 
Sublogic Nigh/ M,ssion Pmball 
Spinnaker Alphabef loa. Kmder Compo 

Story Machine. Face Maker. Hey Diddle. DIddle 
rhymes & Riddles 

Spinnaker Del/a DraWing 
Spinnaker Most Amalmg rhmg 
Virtual Combinatics Micro Cookbook 

Wholesa le 

$20.50' 
27.00' 
27.00' 
59.95' 

27.00' 
27.00' 
18.00' 
20.00' 
15.97· 

24.97' 
20.77' 
21 .00' 

BUSINESS SOFTWARE FOR YOUR IBM 
(Please add 52.50 shippin9 and handling for each title ordered from below.) 

. Ashton-Tate DB,l l)c 11/ 
Ii!-Ashton·Tate Framework 

Borland Tllfbo Pasc.11 
Borland S,de Kick IPloICCled } 
Borland 1j"bo Pascal 8087 
Borland Superkey 
BPI 31. AIR Of All 
BPI AU!a 
BPI Personal Accounting 

"'Central Point Copy II PC 
Conceptual Instruments Desk Orgamler 
Digital Research CPIM-86 
Digital Research DR Logo 
Digital Research Gem Desktop 
Digital Research Gem Dfaw 
Enerlronics Energlapfllcs With Ploller Op /lon 
Funk Software Sideways 

li!- Harvard H.rrvald Plolee / Manrlgef 
HaNard To/al PrOject Manager 

li!- Hayes Sm,U/com II- New VT 100 Emulif tor 
li!- Human Edge The Managem(."lt Edge 
"'Human Edge Tne S,1/es Edqe 
"'Human Edge Mmd Prober 

Lifetree \tI/kswriter Delux 
li!-lotus Development LOlliS 1-2·3 

MOBS Knowiedgeman 
Micro Pro WOfdSlar 2000 

$3 10.00' 
310.00· 

25.75' 
26.00' 
49.75' 
34.75' 

205.00' 
265.00' 

48.00' 
20.00' 

157.00' 
33.00' 
57.00' 
28.00' 
73.00' 

235.00' 
34.00' 

185.00' 
240.00' 

68.00' 
137.50' 
137.S0· 
26.75' 

135.00' 
265.00' 
245.00' 
222.00' 

Micro Pro Wordstar 2000 I 
MicroRim Cloul 

" MicroRlm RBase 5000 
Midrosoft C Complier 
Microsoft Word- Lates / VerSlOfl2 0 
Microsoft Mulliplan 
Microsoft Mouse 
Monogram Dollars & Sense 

"'Multlmate Mullimate (LaleSI \.t?-rSIOl1J 
Norton Norlon Ulilltles 3 0 
Oasis The Word Plus 
Open Systems PrO Sales AIR INV GIL Al P 

TeamMgr 
Power Base Power Base 
Real World GIL Al P AIR or OEIINV 
ROSHOft Pro key VerSion J 
Ryan McFarland RM COBOL (Dev Systeml 

li!- Samna Samna 1/1 Word Processor 
Samna Word' 

"'Satellte Software WOrd P(>rlecr 
Saftcraft Fancy Fon lS 
Sanstyle SE T -FX 
Software Arts TKI Solver 
Software PubliShing PFS File. W" /e Graph 
Software PubliShing PFS Repor/ 
Sorclm Supercalc 11/ 
Xanaro Ablltry 

$262.00' 
110.00' 
32S.00' 
275.00' 
205.00' 
105.00' 
107.00· 
102.00' 
20000' 

46.00' 
90.00' 

325.00' 

222.00' 
345.00' 

74.00' 
570.00' 
22700' 
320.00 ' 
195,00' 
125.00' 
35.00' 

222.00' 
72.00' 
64 .00' 

159.00 · 
252.00' 

HARDWARE FOR YOUR IBM 
(Please add shipping and handling charges found in italics next to price.) 

DISK DRIVES MODEMS 
Wholesale Wholesale 

Apparat 512K Memory Soafd wi/h 64K $132.00' (285) Hayes Smar/modem 1200B Willi New $317.00' (2501 
IOmega Bernoulli 8oJ( Dual 2,27S.00· 149 141 Smar/com III VT100 Emula/or 

lOMG DtlVes Prometheus Promodern 1200B 225.00' (2 SO) 
Maynard WS -/ 10MB Internal Hard Disk 730.00' (15 77) Internal Modem 
Maynard W$ -2 same as WS-' bu/wlth 930.00' (20301 AST Reach l Shorl Slot 1200 Baud 345.00 ' (2 50) 

Sands /aar Floppy COli/roller (uses I sloll ,. 05 In ternal Modem 
li!-pc Networit 10MB {NrERNAI HcI9h1 4~!:t. 00' 19 ~t!} Quadram Ouadmodem II 1200 Baud 275.00' (2501 

Au/oboot Df/ve New lower p" ce Hall Card wl Crosslalk XVI 

Dflvcs by Shugart or Ta ndon 
VIDEO CARDS PC Network 10MB Inrernal Tape 8ackup 475.00' ( t a 26} 

Same UfIIl used m CompaQ's DeskPro
' Hercules Color Card w/Parallel PorI $142.00' (320/ 

li!- PC Nctworit HtllI Helghl Df/ves 77 SO' n 67/ Hercules Monochrome GraphiCS Card 273.00' 12501 
OUI \.-b/llme LeIS liS Importlhese Brand Paradise Modular GraphiCS Card 244 .00' 1250} 
Name Q"vcs DnCClly Irom Ihe SOlllce PertY't 8 0b Card UI/ra Hlfes Color 365.00 ' (250) 

li!- landon 1M 100-lFuIlHc'gIl I OSDDDllVes 93.00' f2201 Card With MOllO OUilltry Texl ill Color 
Tallgrass 25MB Ex/emal/Hard Disk 2.37S.00' (5 1 30) STB GraphlX Plus II 235.00' {250} 

With 60M8 Tape Backup tsmwllaneous Mono GraphiCS & Colot} 
li!-Teac FD 55·8 Half Helghl DSDD DnlleS 90.00' ( 1 94) 
li!-Teac 12MB Hall Helghl Disk Dflve for AT 110.00' (2 "O) ACCESORIES 

MULTIFUNCTION CARDS Brand Name OSDD DiskeHes $14.00' ( 1 001 
Guaranteed fOf Life' Not Gene"c ' 

Apparat 256K Memory Board WIth 64K $81 .00' (/751 Curtiss PC Pedestal II 32.50' (250} 
li!-AST S'x Pack Plus WI/h 6"K 222.00' (250) Koala Speed Key System 101 .50' (2 SO} 

AST !lOPlus /I 120.00' (2 50) PC Network Replacement 130 Wall 90.00' (270) 
AST Advantage for AT 375.00' (250} IBM·PC Power Supply-GIves your PC the same 

"'Evere. MagiC Card/ 64K 160.00' 12501 CapaCIty as an XT Good for add m Tape Df/IieS 
Full S'x Pack Fea /mes- Game Port {WI/haul need lor a piggyback um/} and large 
Included ExIra Soltware capaClly disk d"ves 

ORCHID Blossom w/6"K 200.00' (250) SMA PC Doucumate-Keyboard Temp/ales 9.99' (1001 
Quadram Improved Otladboard wl OK 170.00' 12 SO/ for LotuslO BASEIMultlmate and o thers (Each, 
Teemar CaPlam Multifunction Card wlOK 146.00' (2 SO) 

COMPLETE SYSTEMS 

Apple Macill/osil 8ase System 
AT&T 7300 Unix PC 

10MB Hard Dlskl l Fioppyl 512K 
" COMPAQ Hard Dlsl<. Pol/able 

10MB /-/ard DISkfFIoppyl256K 

Wholesale 

CALL 
53.699.00' (79.90) 

2.285.00· (4935) 

COMPAQ DeskProI T.1Pe Backup Syslem 3,018.14' 16520} 
w /640KI I Floppyl lOMB Hilrd Disk/lOMB Tape 

Wholesale 

Columbia Desk/op & Portable Systems CALL 

IBM PC Base System 2DSDD/FDCI256K 1.495.02' (32551 
IBM PC ProfeSSIonal Hard Disk 1.886.62' 1"0 7S1 
IBM PC! Ar All Conllgs CALL 
Sanyo MBC 550 ''Lowest COSI COmpa/lt)le " 620.00' 113 39) 
SanyoM8C 775 ColOf Portable IBM Clone 1.n5.00· (3800) 

2 OlIVes COIOf MomlOf 2S6K 
Dfive/Molli tor 

PRINTERS 
li!-Citizen MSP· to NEW $280.00' (6051 li!- NEC 3550 33CPS LCllef OuaMY Pfln ler $960.00' (20 74/ 

160CPSI8OCOLlFflc t Trac "'NEC B850 55CPS Prmtef 1.330.00' (2873, 

li!-Citizen M$P· J5 NEW 5399.00' (862) li!- Ottidata ML 182 New 120CPSIL0 200.00' r" 34) 

160CPS/I32COLlFflc I Trac Model FRICI/8M GraphiCS ; more 

"'CiUzen MSP-20 NEW $399.00' (862) li!- Okidata ML 192 New Sleek Deslgnl 325.00' (735) 

200CPSI80COLIFf/c ~ Trac 160CPSL O Mode/Fflcl/8M GraphiCS 

"'Citizen MSP-25 NEW $520.00' (1/ 23) li!- Okidata NEW' CoJor 20 80CPSI /00 • 109.00' (2351 

20OCPSI 132CPSIFf/c I Trac Colors/LO Modell8M GraphiCS/ • More 

C. ltoh FtO/"O Starwriler 40 CPS LO 875.00' ( 18.90) (ReqUires Iflferlace) 

C. Itoh Prowfl ter 8510 AP 285.00' (616J "'Okidala NE W'18M Imerlace (or Oklmate 65.00 ' (ISO) 

li!- Epson LX·BO 100CPS BOCOl LO Mode 205.00' (443/ Color 20 
Okidala MLB4P 200CPS 132CDL 599.00' ( I2.9") 

New Model" Okldata Ml93P 160CPS WIde Platen 533.00' (11 .50) 
" Epson FX·80 295 .00' (G 37) 

Okidata 2410P Pacemark 350CPS 1.620.00' (35.00) 
li!- Epson FX·100 410.00' (8RG) Cume Sprint /140 40CPS Leller Ouality 1,155.00' (24 .00) 

Epson LO 1500 CALL 
Star Mlcronics Power Iype IBCPS 300.00' (648) 

li!- NEC 2030 20CPS LO Para llel 605.00' ( 13 00) 
li!- NEC 2050 20CPS Leller Oualily Pr llllel 605.00' (1300) 

LerterQuality 
Toshiba p. 1340 8COL Ikfsion of P-135/ 530.00' ( 11.451 

li!- NEC 3530 33CPS lO Para llel 960.00' (20 7.1) 
Toshiba P351 New! 288CPSI IJ2COL 1,110.00' (2398} 



IBM PC BASE 
SYSTEM 

IBM PC w/2 56K 

IBM PC 
HARD DISK SYSTEM 

IBM PC w/2 56K 
Floppy Drive Controller Floppy Drive Controller 

2 Double Sided Double 
Density Disk Drives 

1 Double Sided Double 
i:' _ Density Disk Drive 

111 11111111111111 Half Heigh t 10MB 

• {,tf?~:.: , .: .:.:.: .:.::: 11 Disk Subsystem 

$1 ,495.0 2;:-*_-------, r----::-:~-'----" 8 8 6.62* 
CALL FOR 

LATEST IBM 
ANNOUNCEMENTS 

HARD DISK SYSTEM 
w256K/ 1 Floppy/ 10MB Hard Disk 

$2,285.00* 

640K CPU/ I Floppy/ 10MB Hard Disk 
10MB Tape Drive/Monitor 

$3,018.14* 
MACINTOSH 

BASE SYSTEM 

Prices Too Low To Print!!! 

64K MEMORY EXPANSION KITS 
Quantity Discounts Available. 
Guaranteed for Life! 

Set of 9 Chips 

$7.20* 
BRAND NAME DISKETTES Guaranteed for Life! 

(Quantity Discounts Available.) 
SS/DD For APPLE II & 11/ Box of 10 . 
DS/DD Box of 10 . 

MACINTOSH Box of 10 Includes free Flip & File Case 

1/2 HEIGHT DS/DD 
DISK DRIVES 

...... $9.00* 
14.00* 

. ..... ...... ........... 24.95* 

INTERNAL PC HARD DISK 

10MB 

$419.00* 
20MB 

$555.00* 

"Members pay 8% above this wholesale price plus shipping. 
orders and 

CALL TOLL FREE 1-800-621-S-A-V-E (mem~~I~shiPS) 
In Illinois call (312) 280-0002 Validation code: B385 

TM & R- Registered trademark of IBM/COMPAQ/ APPLE Inquiry 242 

PC: 
GET THE NETWORK ADVANTAGE!!! 

SEE WHY OVER 70,000 HAVE JOINED
MAKING US THE NATION'S #1 SOURCE 
FOR EVERYTHING IN COMPUTING ... 

• Our 600 Page Wholesale Catalog 
Over 20,000 products priced at Wholesale + 8"10. Anything 
you will ever need at a Consistent low price .. 

• Quarterly Catalog Updates 
Your Ca talog is never obsolete! Keep on top of the newest 
products and latest price changes . 

• The Printout 
Our newsleNer gives you fantastic specia ls along with 
unbiased analysis of new products and industry trends. 

• 10 Day Returns on any Hardware!! 
If you don't like any hardware product-for any reason 
- return it for a refund . 

• 1000 + Title Rental Library 
14 to 30 day rentals on over 1000 different titles. 
Try before you buy!! 

• Low Freight-No hidden Charges 
We don't use hidden charges or inflated shipping, 
handling and insurance fees to make our prices seem lower 
than they are .. 

• And Much Much More! 

CALL TOLL FREE 
1-800-621-S-A-V-E 

In Illinois call (312) 280-0002 
Your Membership V.lid.tion Humber: B385 

You can validate your membership number and, if 
you wish , place your first money·saving order over 
the phone by using your VISA. MASTERCARD or 

t
AMERICAN EXPRESS. Our knowledgeable service 
consultants are on duty Mon· Fri 8 AM to 7 PM , SAT 'itt I 
9 AM to 5 PM CST. •. 

PERSONAL COMPUTER NETWORK ~ 
, 320 West Ohio " "'" 

Chicago, Illinois 60610 
Can now . . . Join the PC NETWORK and start saving today! 

- -- -- --------------------------- --- ~ 
PC NETWORK· MEMBERSHIP APPLICATION 
YES! Please enroll me as a member in the PC NETWORK ,. and rush my 
catalog leaturing thousands of computer products. all at just 8% above 
DEALER WHOLESALE PRICES. I will also periodically receive "THE 
PRINTOUT". a special up· date on merchandise at prices BELOW even Ihose 
in my wholesale catalog. and all the other exclusive, money·saving services 
available to Members. 385 c==J 
I am under no obligation to buy anything. My complete satisfaclion is 
guaranteed. Please check ( .... ) all boxes that apply: 

aeslc Membership Speclel V.I.P. Membership· 
With 14 O_W. Rent_I With 30 Daw ...... ul. 

o One·year membership for $8 0 One·year membership for $15 
o Two·year membership for 0 Two·year membership for $25 

$15 (SAVE $1) (SAVE $5) 
o Business Software Rental 0 BOTH Business and Game 

Library for $25 add·1. per Software Rental Libraries for $30 
year-with 14 day rentals add 'I. per year-with 30 day rentals 

o Games So~ware Renlal · VIP members receive advance 
Library for $10 addl per year notice on limited quantity 

merchandise specials 
o Bill my credit card : 0 VISA 0 MasterCard 0 American Express 

~~~~~~: I I I I I I I I I I I I I I I I I 
Exp. Date-------

mo. year 

o Check or money order enclosed lor $ _____ _ 
Name _____________________ _ 

Address _______________ Apl. No. __ _ 

City _________ State ____ ~_Zip __ _ 

Telephone ( ) :-::==-=-=~=--::::-=_:_:_=_=__:__:__:_-_ 
My compuler(s) is : 0 IBM PC 0 IBM·XT 0 IBM·AT 0 Apple II 

o Macintosh 0 Other _________ _ 

Signalure ____ :--______________ _ 

(Signature required 10 validale memberShip) 
Copyrighl © 1984. PC NETWORK. INC. 



rugged enough. It's quiet again, and 
it sure is faster than a normal Mac. 

David Ramsey of Corvus Systems 
heard that Alex was bringing my 
machine up and arranged to bring 
one of the new Corvus hard-disk 
drives for the Macintosh over to the 
Workman booth. They plugged it in. 
Worked fine. Workman now had the 

CHAOS MANOR 

most complete Macintosh in the 
show: two floppy-disk drives, 5 12K 
bytes of memory, and two hard-disk 
drives. Needless to say, in that con
figuration the Macintosh is speedy. 

I'm told that my second Macintosh 
just arrived. It's being converted to a 
MegaMac (full megabyte of memory), 
after which it gets the Corvus hard 

You're in Good Company 
When You Program 

in BetterBASIC 

All of these companies rely on BetterBASIC 
to write their software programs. They have 
found that BetterBASIC combines the features 
they need from BASIC, Pascal, C and Forth in 
one familiar environment. Some of these fea
tures include the following. 
640K Now you can use the full memory 
of your PC to develop large programs. 
STRUCTURED Create well organized 
programs using procedures and functions 
that are easily identified and understood and 
completely reusable in future programs. 
MODULAR Use procedures and functions 
grouped together to form "library modules." 
INTERACTIVE BetterBASIC acts like an 
interpreter. responding to the users' commands 
in an immediate mode. However, each 
statement is actuallv compiled as it is entered. 
EXTENSIBLE Create you r own 
BetterBASIC modules wh ich contain 

, ~It 
" .,-. ... -..'/1 

into the computer's memory rather than 
interpreted at runtime. The optional Runtime 
System generates EXE. files. 
BetterBASIC Runs on IBM PC, IBM 
PCIXT and compatibles. 
CALL 1-800-225-5800 (In Canada: 
416-469-5244) Order BetterBASIC now. or 
write Summit Software 'lechnology, Inc. n" 
PO. Box 99, Babson Park, Welleslev, MA 02157 
Prices are listed below. . 

BetterBASIC: $199 Runtime Svstem: $250 
8087 Math Module: $99 

Order the BetterBASIC sample disk which 
includes a demo, a tutorial , compatibilitv 
issues and more. Only $10. 
'lasterCard. VISA. 1'.0. Checks. MOlley Order. C.O.D. 
accepted. 

BelierBASIC is a registered trademark of Summit 
Software Technolo,"·. Illc. 

IBM PC and IB~I I'C.lXT arc registered trademarks 
BetterBASIC extensions ~ of Imernational Business 
. ( ~Iachin es Corp. l,",d\' is a regis· 

(Ideal lor OEMs). 1M tered trademark ofl'lnd\' Corp. 
COMPILED Each line B Ie Il lustrated above arc registered 
of the program is trademarks of the foll owing com

pallles: ~Iohll all Corp.: A 1 & T: 
compiled as it is entered General Electric Co.: Westillg

house Electric Corp.: TKW. Inc. 

AlSO AVAILABLE FOR THE TANDY 2000, 1200 AND 1000 

3 14 BYTE ' AUGUST 1985 Inquiry 3 12 

disk. I'll then compare MegaMac plus 
Corvus with the HyperDrive. Report 
Real Soon Now. 

GAMES AND SYNTAX 
One chap who came looking for me 
at the Workman booth was Bob 
Woodhead, coauthor of the popular 
Wizardry I game. He had the latest 
version for the MaCintosh, and it 
didn't take long to get me playing it. 
I f you have a 5 12K-byte Mac, the 
whole game (more or less) fits into 
and fills memory; this speeds things 
up conSiderably. You can play Wizard
ry I on the 128K-byte Mac. but be 
prepared to wait for disk accesses. 

Wizardry I is complex. At bottom it's 
supposed to be like the dungeon
esque game TSR bombast ically 
threatens to sue you for mentioning, 
in that you take a party of adventurers 
into a maze-like dungeon, where you 
encounter all sorts of monsters. You 
can fight or run, and if you fight. your 
magic-using characters can cast spells. 

It's all very interesting, and when I 
got Wizardry I home, I spent too 
much time playing about with it. I'm 
not sure what the game's fascination 
is. I nate mapping mazes, and there's 
more of that than anything else with 
Wizardry I. 

Mostly, though , it got me to think
ing about games and programs 

Adventure/exploration games come 
in a lot of flavors, but tonight I'm in
terested in two basic classifications: 
menu-driven, like Wizardry I. and 
command-driven, like the original 
Adventure game of Crowther and 
Woods. 

Menu games can be fascinating. 
Wizardry I has lots of graphics and 
considerable ingenuity. At bottom, 
though , what you can do is known in 
advance to both you and the com
puter. You give a command. and the 
machine does it. The program needs 
no ingenuity, since if you give a com
mand that's not on the menu, neither 
you nor the machine has a problem. 
In Wizardry I the machine either 
beeps or responds with "What?" In 
both cases, you simply enter a new 
command. 

Icontinued) 



SNEAK PREVIEW 
of a powerful 

NEW SOFTWARE METAPHOR 
WANTED: People with Imagination, an IBM PC, and $59.95. 

by Paul Heckel 
President, QuickView Systems and author, Elements of Friendly Software Design 

R arely does a software product 
introduce a new conceptual 

metaphor. VisiCalc introduced the 
electronic spreadsheet; Thinktank, the 
electronic outliner; and now Zoomracks, 
the electronic rack. Let me tell you 
what electronic racks are, why I think 
they are important, and how you can 
get to try them risk-free at a savings 
now and maybe help shape their final 
form to your liking. 

New Metaphor: 
Originally designed to keep track of 
lists, names and addresses, appoint
ments, notes, and other information on 
portable computers, electronic racks 
provide a simple, consistent and rich 
organizational metaphor for data base, 
text, and other applications. 

Zoomracks starts with something 
familiar: racks-like those filled with 

ZOOMRACKS SPECIFICATIONS: 
• Copy and move fi elds, cards, and text 
into different fi elds, cards and racks. 
• Define and change ca rd templates. 
• ASCII MSIDOS fil e format for 
conversion to other da ta formats. 
• Utilities to convert DBASE II fil es . 
• Macros . 
• Simple Words tar-like ed itor. 
• Easy to lea rn and easy to use for both 
occasional and frequent users. 
• Display sizes: 6 x 25 to 25 x 80. 
• 8 racks on screen, in memory; 30 
fi elds/ca rd ; 80 characters/line; 250 
lines/fi eld , 20,000 cardslrack. 
• Runs on 256K IBM Pc. 

time cards next to time clocks in fac
tories. You can see the first line of Each 
card, and take out a card to look at it in 
detail. You expect the cards in a rack to 
be in order, several racks to be next to 
each other; and to be able to move 
cards from one rack to another. 

You might put names and addresses 
in one, appointments in a second, 
notes in a third, sales orders in a 
fourth, memos in a fifth, and archived 
appointments or notes (moved or cop
ied from the second or third rack) in a 
sixth rack . To do something with 
Zoomracks, first ask yourself: "How 
could I do it with cards in racks?" 

Windows illuminate like a 
flashlight in a dark room 
Racks are displayed with Smart 
Zooms. While windows sacrifice the 
big picture to let you see the detail, 
Smart Zooms squeeze out the de tail to 
always show you a recognizable big 
picture-whether a long shot of sev
eral racks, a closeup of one rack, or 
an extreme closeup of a single card. 

One time offer for 
Byte Readers 
If you like to stretch new products 
and influence their final form, we 
want your feedback. That is why we 
are introducing Zoomracks in this 
issue of Byte. We are making a one 
time offer of a Sneak Preview Edition 
of Zoomracks at an affordable price so 
you can try it and give us your feed-

The Wide key (function fl) toggles between displaying the working racks (left two screerts) and the 
current rack full (right two screens) . Smart Zooms compress out detail to keep the big picture. 
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The Yank key (function f2) toggles between displaying the first lines of cards in racks (top two screens), 
and the current card (bottom two screens). In these pictures Zoomracks is using a 10 by 60 screen. 

Before developing Zoomracks, Paul 
Heckel studied what made VisiCalc 
and other software powerful, useful, 
easy to use, and successful. He crys
tallized his thoughts in a book. This 
is what people are saying about this 
book, The Elements of Friendly Soft
ware Design: 

It is the first computing book I've ever 
read nonstop from cover to cover . . . 
one of the few books I've read on any 
topic that actually delivers what it 
promises . .. 
- Dave Bunnell, PC World Publisher 

Entertaining and instructional . . . will 
affect the way I program from now on. 
-David Clark, Byte Magazine 

Informative, useful and entertaining. 
Will help improve your communica
tions skills in any medium . . . 
- Robert Burton, President, Rolodex 

The Elements of Friendly Software Design is 
available at your local bookstore for $8.95 
or by calling 800-443-0100 EXT 341. You 
can also order by writing QUICKVIEW 
SYSTEMS, 146 Main St., Suite 404, Los 
Altos, CA 94022. Add an additional $2.50 
for postage and handling. Payment must 
accompany order. 

back in time to make a difference 
before we officially introduce Zoom
racks in November. 

What you get for $59.95 
• The Sneak Preview edition of 
Zoomracks; 
• A free upgrade to the first run 
edition of Zoomracks; 
• An acknowledgement in the user 
manual if you are the first to suggest 
an improvement we use; 
• A six-month unconditional 
moneyback guarantee . 

To order the 
Sneak Preview Edition 
$59.95 copy protected 

$79.95 copy unprotected 

CALL 
800-443-0100 EXT 341 

OR WRITE 

QUICKVIEW SYSTEMS 
146 Main Street, Suite 404 

Los Altos, CA 94022 
AUGUsr 1985 • BY T E 315 



v THE BEST PRICES! 

v Next day shipping on all in stock 
items. 

v Free easy access order inqui ry. 

v Orders from outside 
Pennsylvania and Nevada save 
state sales tax. 

v Free technicial support with our 
factory trained technical staff. 

v There is no limit and no deposit 
on C.O.D. orders. 

v There's no extra charge for 
using your credit card. Your card 
is not charged until we ship. 

v No waiting period for cashiers 
checks. 

v We accept purchase orders from 
qualified corporations. Subject to 
approval. 

v Educational discounts available 
to qualified institutions. 

v FREE CATALOG MEMBERSHIP. 

1·800·233·8950 
In PA 1-800-242-4215 
CUSTOMER SERVICE 

& TECH SUPPORT 
1-717-327-1450 

EAST 
Dept. A108, 477 E. Third SI. 

Williamsport , PA 17701 

WEST 
Dept. A 108, P.O. Box 6689 

Stateline, NV 89449 

J~I 
l - "- '-'-"-

MEMBER DIRECT MARKETING ASSOCIATION 

CREDIT CARDS 

: VIS4' I IEEI 
L'::~~~:': 1 Inquiry 72 ~~E~ 

'SHIPPING 
Add 3%, minimum $5.00 shipping 
and handling on all orders. Larger 
shipments may requi re additional 
charges. 

All items subject to availabi lity and 
price change. 

Returned shipments may be sub
ject to a restocking fee, 

1·800·268·4559 
Other Provinces 

1·416·828·0866 
In Toronto 

TELEX: 06·218960 
2505 Dunwin Drive, 

Mississauga, Ontario 
Canada L5L1T1 

All prices shown are for U,S.A, 
orders. 
Call The Canadian Office for 
Canadian prices, 

APPLE lie .. . 
APPLE IIc .. 
MaciNTOSH .. 

.. .. .... .. .... CALL 
...... . CALL 

... .. .... .. .. .. .... .. . CALL 
IIc LCD Display.. .. .............. CALL 

Macintosh Software 
Lotus Jazz.. ................. CALL 

Microsoft Excel.. .. ... ..CALL 
Microsoft Business Pak ....... $375 .00 

Living Videotext 
ThinkTank 512 .......... $159.00 

Manhatten Ready, Set . Go .... $79 .99 

Creighton Development 
Mac Spell. .......................... $69.99 

Monogram Dollars & Sense ... $99 .99 
Peachtree Back to Basics - GL$109.00 
PFS File & Report (New Version)$129.00 
Silicon Beach Airborn .. .. .... . $25.99 

""-AlARI' 
130XE (128K) •••••••••••••••••••• " .CALL 

520ST (512K) •• " •••••••••••• "." •• CALL 

.... CALL 
......... ...... ........ $119.00 

1010 Recorder ...... .................... $49 .99 
1020 Color Printer .................... $79.99 
1025 Dot Matrix Printer ........... $199.99 
1027 Letter Quality Printer ...... $269.99 
1030 Direct Connect Modem .... $59.99 
1050 Disk Drive .... .. .... $179.99 
Touch Tablet ...... .. .... $64.99 
7097 Atari Logo .. . $69.99 
4018 Pilot (Home) .. . .. ... $57.99 
5049 VisiCalc ............................ $49.99 
4011 Star Raiders.. .. ...... $12.99 
4022 PacMan ............................ $16 .99 
8036 Atari Writer ....................... $79 .99 

BOARDS FOR ATARI 

Axlon 32K ................................. $39.99 
Axlon 48K (400).... . ....... $69 .99 
Axlon 128K ............................. $269.99 
Microbits 64K (600) ................. $109.00 
Bit 3 Full View 80 ................... $229 .00 

(:: cOrYIrYIodore 

C128 Computer .. ..... ... •...... ........ ...... SNEW 
C1571 (Disk Drive lor C128) .. .... .. .. .... SNEW 
C1902 (AG8 13" Monllor lor C128) .. .. SNEW 
C1670 (Modem lor C128) .. ...... ... .... ... SNEW 
SX-64 Portable.. .. ......... CALL 
Commodore Plus 4 ... 
C BM 64 .. 

...... $199.00 

...... $149.00 
C1541 Disk Drive .................... $199.00 
C1530 Datasette ...... ................. $39.99 
M·801 Dot Matrix Printer ......... $189 .00 
M-802 Dot Matrix/Serial.. ..$219.00 
MCS 803 Dot Matrix ............... $179.00 
C 1802 Color Monitor.. . .. .... .. $199.00 
C1660 Auto Modem .. , ............ $59.99 
DPS 1101 Daisy Printer ........ .. $339.00 

Professional Software 
Fleet System II w/Spell".. .......... $49 .99 
Trivia Fever ............................... 529 .99 
Word Pro 4 Plus/5 Plus each .. $239.00 
Info Pro .................... .. ............ $179 .00 
Administrator ........................... $399.00 
Power .. .. .............................. $69.99 

File (64) ... 
Report (64) .. 

T!fS: 

Precision Software 
Superbase 64 ........................... $54.99 

e.ATTERIES~INCLl.OEf) 
PaperClip w/Spell Pack ............. $79.99 
The Consultant DBMS 
Bus Card II .. .. 

41CV .. .. .. ........ $189.99 
41CX .. . ..$249.99 
HP 71 B.. . ......... $419.99 
HP 11C.. .. ............ $62.99 
HP 12C/1 5C/ 16C ..................... $89 .99 
HP 75D.. .. ............. 5999.99 
HPIL Module... ...$98 .99 
HPIL Cassette or Printer ......... $359 .99 
Card Reader.... .. ...... $143 .99 
Extended Function Module ....... $63 .99 
Time Module.... . .. $63.99 

We stock the lull line 01 
HP calculator products 

NEC 
PC-8401 .. .. .......... CALL 
PC·8201 Portable Computer. .. 5289 .00 
PC·8231 Disk Drive.. .. ........ $599 .00 
PC·8221A Thermal Printers .... . $149.00 
PC·8281A Data Recorder .......... $99 .99 
PC·8201 ·06 8K RAM Chips ..... $105.00 

SHARP 
PC·1350 .... 
PC·1261 .. 

. ............. $1 59.99 
....... $159.99 

PC·1260 .. .. .................. .. ......... $109.99 
PC·1 500A .......... ............ .. .. ..... $165 .99 
PC·1250A .. .. .. ................. $88 .99 
CE·125 Printe r/Cassette .. ........ $128 .99 
CE·150 Color Printer Cassette.$171 .99 
CE-161 16K RAM... . ......... $134 .99 

DRIVES 
HARD 

b!:!2Y 
PC Sior ............ .................... ...... CALL 

DW1"oci,ul'S 
5 meg Removablellnlernal .... $1399.00 
10 meg Fixed/lnlernal ............ $1249.00 
15 meg 5 Removablel 10 Fixed$2149.00 
25 meg 5 Removable/20 Fixed$2499.00 

[·M=CN\" 
1 0 Meg Bernoulli Box .......... . $2099.00 
20 meg Bernoulli Box .. ......... $2599.00 
5 meg " MacNoull i" .......... ..... $1599.00 

, TALLGRASS U- TECHNOLOGIES 
rfII (OM.MlTTEO 10 MlMO~Y 

12. 25. 35, 50, 80 meg (PC) 
... .. .. .. .. . from $1499 .00 

FLOPPY 
iNDUS 

Apple GT.. . 
Atari GT.. 
C-64 GT.. 

.$209.00 
... ......... .. ......... ,.$239.00 
. .......... .. .... .. ..... $259.00 

em 
A 1.5 Apple ......... ..................... $199 .00 
A2 Apple.. . .. ............... $199 .00 

-Z§ili 
S01 C·64 Single ..................... $219.00 
SD2 C-64 Dual ........ .. .. ..... , .... . $469.00 

'.ndan 
320K 5'/4' (PC).. . ........ $119.00 

TEAC 

KB5150/KB5151/KB5151Jr 
KB5152B/KB5153/KB5149Jr ........ CALL 

MEMORY CHIPS 
4164 RAM Chips .. 

t:1!m!!i:lmD 

Volksmodem .. 
Volksmodem XII .. 
Mark XII (1200 Baud) .. 
Signalman Express 
Lightning 2400 Baud .. 

.............. $59.99 
.. .. . $189.99 

... $259 ,00 

...$299.00 
..$399 .00 

(!)HayeS' 
Smartmodem 300 .. 
Smartmodem 1200 .. 
Smartmodem 1200B 
Smartmodem 2400 
M icromodem lie .. 
Smart Com II .. 

..... $145.00 
.. $389.00 

..... $359.00 

..... $699 ,00 
.. ..... $249.00 

.$89.99 

Chronograph .................... ..... $199.00 
Transet 1000.. .. .. CALL 

ASr 
Reach 1200 Baud Half Card .. .. S399.00 

nl!'!' mlCROBITS 
MPP-1000E AD/AA (Alari) ......... $79.99 
MPP-1064 AD/AA (C-64).. ..$69.99 

rNovationj\S 
Smart Cat Plus .. 
J-Cat.. 

.. .......... $319 .00 
.......... $99.99 

Novation 2400 .. .. ........ ............ CALL 
Apple Cat II. . .. ... $229.00 
212 Apple Cat II. . . .. .......... $379.00 
Apple Cal 212 Upgrade .$229.00 
Macmodem .. .. .... $319.00 

QUadmode~. 
300/1200 .. .............. ........ $339 .00 

300/1200/2400 ....................... $499.00 

TELELEARNING 
C64 300 Baud .... (Closeoul) ..... $39 .00 

7J!!D" ZT-1 .. .. ..... $339 .00 
ZT-1 0 .. . .. ........ $309.00 
ZT-11 ........................ .. .. .. .... .... $369.00 

Z·22 Video Dala Terminal ....... $529.00 

DISKETTES 
maxEII. 

31/2' SS/DD .............................. $39 .99 

31/2' DSIDD.. .. $54 .99 
5 1f4' MD·1 w/Hardcase .......... $17.99 
5 1/, ' MD-2 w/Hardcase ......... 523.99 
51f4" MD·2-HD for AT.. . . ....... $44.99 

I'J Verbatim. 
51/ ." SSIDD. ...$21 .99 
51f." DSIDD ...... .. ...................... $29.99 
Disk Analyzer ... . ...... ......... $24.99 

'·P,I,IM·I,i 
Elephanl 5'1<" SS/SD ............... $13.99 

Elephant 51f4" SS/DD ............... $15 .99 

Elephant 5'/4' DSIDD ............. $16.99 
Elephant EMSP 5 1/, ' . .$24 .99 

5 1/. " DS/OD .................... .... ...... $26 .99 

DISK HOLDERS 
INNOVATIVE CONCEPTS 

Flip-in.File 10.. .. ...... $3.99 
Flip·in·File 50.. ..S17.99 
Flip·in·File 50 w/lock ...... $24 .99 
Fl ip·in·File (400/800 ROM) ........ 511.99 

AMARAY 
....................... $9.99 

30 Disk Tub 31/2·... .. ........ $8.99 

S Ill I "l~' 11I 1 1 1 ~\ S 



300 Green ................ ... .. ......... $129.00 

300 Amber ...... . ...... ............... $139.00 
310 Amber IBM-Plug.. . .... $169.00 
Color 300 Composite .............. $239.00 
Color 500 Composite/RGB ...... 5389.00 
Color 600 Hi-Res (640x240) .... $399.00 
Color 700 Hi-Res (720x240) . ... $499.00 
Color 710 Long Phosphor ....... $579.00 

(atml] 
12" Amber/G reen Composite .... $99.99 
12" Amber/Green TIL. .. . (ea.) 5119.00 

NEC 
JB 1260 Green ......................... $59.99 
JB 1201 1t 205 (ea.) ........... $99.99 
JB 1270 Green ....................... $139.00 
JB 1275 Amber.. ..$149.00 
JB 1280 G TIU1285 A TIL .... $149 .00 
JC 1460 Color ...... $269.00 
JC t4 10 RGB.. . .. .. ... ..... $669 .00 

Pi\INCETDN 

MAX-12E Amber .............. .. ..... $189.00 
HX-9 9" RGB .. ........ .............. $469.00 
HX-9E Enhanced .......... .. ........ $5 19.00 
HX-12 12" RGB... .$469.00 
HX-12E Enhanced ................... $559.00 
SR-12 Hi-Res .......................... S599. 00 
SR-12 P Enhanced .... .... .. ....... 5649.00 

~~ 
115 12" Green Mono .. .... ...... 511 9.00 
1 I 6 I 2" Amber Mono .......... .. . SI1 9.oo 
121 Green TIL ....................... SI 39 .00 
122 Amber TTL ....................... $149 .00 
400 Med-Res RGB ...... ...... ...... $299.00 

420 Hi-Res RGB (I BM) ............ $429.00 

440 Ultra Hi-Res RGB .. .. ......... $559.00 

Q~~ 
8400 Quadchrome I ................ 5479.00 
8410 Quachrome II.. ...5429.00 
8420 Amberchrome ........ .. ....... SI 79.00 
8500 Quad Screen ................ $1499 .00 

~ 
ZVM 122/123 ............................ $79.99 
ZVM 124 IBM Amber... ...S149.00 
ZVM 130 Color.. . ... $269.00 
ZVM 131 Color ................ .. ...... $249.00 

ZVM 133 RGB .................. .. .... $429.00 
ZVM 135 RGB/Color.... ...$459 .00 

ZVM 136 RGBIColor ............... $599.00 
1220. 1230. 1240..... .. .... .. CALL 

INTERFACES 
•• PRACTlCAL 

Graphcard .. • P£RfPfICR.US .. ... 579.99 

Serial I Card .. ..$99.99 
Microbuffer II + ................ ........ 5169.00 
Microbuffer 32K ............ ........ $189.00 

~@ 
Microlazer ..................... Irom S139 .00 
Elazer (Epson) .............. .. Irom 579.99 

iOronge micro 
Grappler CD (C64) .................... $99.99 
Grappler + (Apple) ........ .. ......... $89 .99 
Grappler 16K + (Apple) ........... $ 159 .00 

DIGITAL DEVICES 
Ape Face (Atari).. .. ... $49.99 
U-Print A (Atari).. .. .. $54.99 
U-A I 61Buffer (Atari) ................... $74 .99 
U-Ca!1 Interface (Atari) .... .. $39.99 
U-Print C (C64) .. . .. .. .. .......... $49.99 
P-I 6 Print Buffer ....... 574.99 

n'II'P mlCROBITS 
MB11 50 Paratlet (Atari) ............. $79 .99 
MPP-l ISO Parallel (Atari) .......... $69.99 
MP-l 150XL (Atari 1200XL) . ...... $69.99 
MicroStuffer 64K Print Buffer 

AT-l00 Atari Interlace Printer .. $139.00 
AT-550 Atari Dual Mode .......... $249.00 
GP- l00 Parallel Interlace ........ SI89.00 
GP-700 Color Printer... .. .. S449.00 
GP-550 Parallel Printer ........... $239.00 

Penman 3-pen ........................ $289 .00 

~CITIZEN 
.MSP-lO (80 col.) ..................... $349.00 
MSP-1 5 (132 col.) .. $499 .00 
MSP-20 (80 col.) ................... 5489.00 
MSP-25 (132 col.) ................... S679.00 

c.1TOI-t 
Prowriter 7500 ........................ S219.00 
Prowriter 8510P ...................... S299.00 
Prowriter 8510 NLQ .. . .. .... ... .. $329.00 
Prowriter 1550P..... .. ... S469.00 
Fl 0-40P Starwriter.. .. ....... $869.00 
Fl O-55 Printmaster. ............. SI049.00 

'~)~::: 
ComWriterll Letter Quality ....... $399.00 

corona 
Lazer LP-300 .. .... $2799.00 

DIABLO 

0 25 Daisywheel.. .. .. .......... $599.00 
630-109 Daisywheel .............. $1749.oo 

0801 F Daisywheel ...... CALL 

d$isywriter 
2000.. .. ............................... S749.00 

EPSON 
RX-80 . FX-80 +. LX-80 . JX-80 .... CALL 
FX- l00 +. RX-l 00. LQ1500 ......... CALL 
Homewriter 10 .... CALL 
NEW! LX-90 . SQ-2000. DX10. DX20. 

HS-80 .. .. .. .. ............... CALL 

a.JUKI· 
6000 Letter Quality .CALL 
6100 Letter Quality.. . . .. ...... CALL 
6300 Letter Quality ..................... CALL 

NEC 
8027 Transportable.. ..S299.00 
2000 Series.. .. ..................... $699.00 
3000 Series.. .. ............ SI099.00 
8000 Series .... S1499.00 
ELF 360 .................................. S449.00 

OKID<\TA 
84. 182. 192. 193.24 10.. CALL 
Ok imate 10 (Specily C64/Atari)S I 99 .00 
Okimate 20 (IBM).. . ... CALL 

OLYMPIA 
Needlepoint Dot Matrix.. .. .. .. S299.00 
Compact RO ........................... S339 .00 
Compact 2.. . .. .. S369.00 

Panasonic. 
KX1090 ................................... S199.00 
KX1091 .. 
KX1092 .. 
KX1093 .. 

.............. 5279.00 
......................... S409.00 

.... $599 .00 

~. 
Quadjet ................................... $399.00 
Quadlaser .. .. ...... CALL 

e;; SiIYER-REtO 
500 Letter Quality ............ ....... $279.00 
550 Letter Quality.. . .. S419.00 
770 Letter Quality .. ................. $759.00 

RC@lf -
SBISDISGISR Series .. 
Powertype Letter Quality .. . 

SG-l0C (C64 Intert ace) .. . 

TOSHIBA 

.. CALL 
...... CALL 

..... SNEW 

.................. $599 .00 

Configured to your 
specification. 

Call for Best Price! 
IBM-PC, IBM-PC II , IBM.XT, IBM·AT 

ITT 
ITI X-TRA 

256K. 2 Drive System .. ...CALL 
256K. l 0 meg Hard Drive System CALL _ 11M 

Salari (7300) .. 
6300 .. 

...... ..... CALL 
.. ...... .......... ... CALL 

SOFTWARE FOR IBM 
()Nc:.i.~.!6 

Electronic Desk ....................... $199 .00 

ASHTON TA1E. 
Framework ....... ..................... $399 .00 
dBa se II .. ..$299 .00 
dBase 111. ...... .. ............. .. .. $389.00 

I BORlAnD 
Irl lflmAIIONAl 

Turbo Pascal 3.0 .. 
Sidekick 

EL ECTRON IC ARTS" 
Get Organized .......................... $69.99 
Cut -no Paste .... ........................ $39.99 
Music Construction .. .. ...... $29 .99 
One -on- One.. .. ..... $29.99 
Financial Cookbook ............. .... $34 .99 

~ I (,uTanl Soft.ware Inc. 
Harvard Project Manager ......... $209 .00 
Total Project Manager... . ..... $269 .00 

Human Edge™ 
Communication Edge.. ..$99.99 
Management Edge ... $11 9. 00 
Negotiation Edge .................... $139.00 
Sales Edge.... .. .. $11 9.00 

PC PaintbrU Sh .. . ..... $94.99 

Symphony .. 
_lotus 

.. $439.00 
........ .. $309.00 1 -2-~ .. 

• 11 M.croPro 
WordStar 2000 .. .. .. ...... $249.00 
WordStar 2000+ ..................... $319.00 

MICROSOFt 
Flight Sim'ulator . .. .. $39.99 
MulliPlan... .. .................... $129.00 

~~ 
Crosstalk ..... $89 .99 "_it_gem@1 
R:Base 4000 ........................... $249.00. 
R:Base 5000.... . .. $399.00 
Clout 20....... .. ...... .. .. .. .. . $129.00 

Mu1tiMate 
Multi Mate ....... ............ .... ....... $249.00 a_ 
PeachPack (GUAPIAR) ...... .. ... $199.00 

1!fS: 
IBM/APPLE 

Access (NEW) ................ .......... $79 .99 
Wri telGraphl FilelPlan ......... (ea).$79.99 
Report.. .. .. ............... $74 .99 
Proal .. ..$59.99 
Mac Soft ware.. CALL 

Professional Software 
PC Plus/The Boss .. ................ . $249 .00 

SOFTWARE GROUP 
Enable ... ... ; ........ ........ $369 .00 

ACcountingSORCIM/IUS 
APIAR/GUINVIOE ........... (ea) .$295.00 

Supercalc III ... $195 .00 
EasyWriter II Sys tem ........ ...... . $195 .00 
Super Project.. ..$195.00 

Open Access ... SPI ........ ...... $379 .00 

551S'oftware 
Word Perlect.. .. .. .. . $239.00 

~p~ 
File Manager (IBM).. .. .... $39 .99 

THOUGHTWARE 
Trigger ... 
Sell . Sell . Sell 

... ..... $289.00 

PC-1 51-21 Single Desktop 
PC-lSI -52 Dual Desktop 
PC-1 51-53 10 meg Desktop .. .. 
PC-1 61-21 Single Portable .. 
PC-161-52 Dual Portable 
Z-200 (AT) .. 

171 (Portable).. .. . ...... >~ .. 
138 (Transportable) W' 

148 (DeskTop).. .~ .... ... 

corona' 
PPC400 Dual Portable 
PPCXT 10 meg Portable 
PC40022 10 meg Desktop. 

@SANYO 

MBC 550-2 Single Drive 
MBC 555-2 Dual Drive 

MBC 775 Portable. 
MBC 511 10 meg 
MBC 675 Portable. 

Six Pack Plus ...... . $239.00 
Mega Plus II .... ........ ...... ........ $269.00 
I/O Plus II .......... .. .............. .... . $139.00 
Advantage-AT ....................... .. $399.00 
Graph Pak.. .. ............ $599 .00 
Monograph Plus .. .. $399.00 
Preview Mono .... .. ................ .. $299.00 
PC Net Cards .......... ...... ......... $379.00 
5251111 On-li ne ............... 5799.00 
525 111 2 Remote .. ................ .... $579.00 
3780 Emulation Card .. .. .. .. .. .. .. $639 .00 
BSC Bisync ....... .. ......... .... ...... $489 .00 

deCi IRMA 3270 .......... .. .. .. .. ..... . 
IRMA Print.. 

= §EVEREX
Color Card (G raphics Edge) 
Magic Card ...... 

Graphics .. 
Color .. .. 

HERel LE~ 

mfAssociate<; 
IDEAmax - ZPR. 64K. C. S. P.5229 .00 
IDEAm ini - YPR. C. S. P ...... .. . $189 .00 
IDEAminimax - MPR 128K .... ... $229.00 
IDEAshare Software.. ...$2 19.00 
IDEA 5251.. ............................ $699.00 

MYLEX 
The Chairman .. 

PARADISE 
Modu lar Graphics GarO 
Multi Display Card 
Five Pack C. S 

PERSYST 
Bob Board . 

PLANTRONICS 
Color Plus ............ .. ................ . $369.00 

li;.;~~ I ; 
Captain - 64 .. 
Captain Jr. 128K .. 
Graphics Master ...... ........ .... . 

Q~. 
Quadport-AT ... 
Quadmeg - AT (128K) ... .. .... .... $349.00 
The Gold Quadboard ... .. ......... $449.00 
The Silver Quadboard ......... $239 .00 
Expanded Quadboard ............ $219 .00 
Quad 512+ .. . ..... $229 .00 
Liberty ........ ......................... .... $309 .00 
QuadSprint .... .. ........................ $499.00 
QuadLink ................................ $399.00 
Quadcolor 1.. .. . $199.00 
QuadJr. Expansion Chassis .. .. $469.00 
ExpanSion Chassis Memory ... $199.00 
Quadmem. Jr.... .. .. $199 .00 
Chronagraph ....... .......... ... ......... $79.99 
Parallel Interface Board .. .......... $64.99 



KAYPRO All Models . 
LEADING EDGE PC 
MORROW DESIGNS All Models . 
NCR All Models . . 
NEC APC -III PACKAGES 
w/2 Dr, Wordstar Pro Pk, 2050 . 
w/plotter, digitizer & AutoCAD 
SEEOUA Chameleonl Plus . 
WANG 
PC w/256K, 2 Dr. 
Ollice Assistant w/printer. 
ZENITH 
Zf.151 -52 w/Zenith Monitor . 
Zf.151-21 w/IO MB Hard Disk . 
ZF-161-52 (Portable, 2 Dr) .. . 

FOR IBM PC/AT/JR & COMPAD 

GenTech 
I ' : 

.... $Call AMDEK 

INTER DYNE Tape Back Up 
IRWIN Inlernal Tape Back Up 
IOMEGA Bernoulli 20 MB . 
MICROSCIENCE/SEAGATE .. 
MAYNARD ELECTRONICS .. 
SYSGEN Image/Oic-File/XL . 

TALLGRASS 

Video 300l300A/3tOA . . .... 512511301155 
Color 5001710 . . . .... . $3191$539 

PRINCETON GRAPHICS Max·12E ..... 5175 
HX·I21SR·12 .. ............. $4691$599 

OUME All Models. . $Call 
ROLAND 
MB-122G $155 MB-142 ... $Call 
CB -141 . $269 CC-141. $559 

TAXAN 
1 t5. $lt5 116. 
4201L . .. $Call 440. 
TELEVIDEO All Models 
WYSE 

$125 
$559 

. . $Call 

WY·50 ....... $459 WY·350 .. .. .. 5Call 
ZENITH 
ZVM-123A . $79 ZVM -t24 ... $Call 
ZVM-135. $439 ZVM -136 ... $Call 
Z -29A .... $Call Z -49 ..... $Call 

I' TG·5025 (25 MB w/60 MB Tape) . . . .. 52759 ~iIoIoIiMIol.aiIWlIoloill 

TG·61 BO (BO MB wl60 MB Tape) ... ... 5Call ALS Smarterm II (BO Col. Card) . $129 

... ... . .. $Call 

EPSON JX·80 Color .. ............ $489 
LO-I500 . . . 5B99 LX-80 ........ 5229 

AST RESEARCH INC. Multi 1/ O ... $Call 
DIGITAL RESEARCH CP/M GoldCard $269 
FOURTH DIMENSION 16K RAM Card . $55 
BO Co lumn Card (lIe) . $55 
HAYES 
Micromodem lie w/Smartcom I . $149 
MICROSOFT Soltca rd II . $339 
MICRDTEK Oumplin9 GX . $69 

NOVATION Apple Cat II . $209 
212 Apple Cat II (1200) $3B9 
ORANGE MICRO Grappler + $79 
Bullered Grappler + $145 
PCP I Applicard 6 MHz ........ $Call 
MACINTOSH DRIVEl ........ CALL FOR 5S 

RAM CHIPS 
64K SET ...... $14 256K SET . . .. SCali 

BLUE LYNX 327B . . . $Call FX·80t . . 5345 FX·l00t . .. 5485 
call lor quantity pricin9 

DOUBLE -SIDED DISKETTES 
3M . $27 Dysan . $30 
Maxell . $25 Wabash . $19 

PRINT BUFFERS 
aUADRAM Microtazer 
Parallel/ Parallel 16K . $ 139 
64K $IB5 12BK . $239 
SerialiSerial, Ser/Par, PariSer 
BK . $139 64K $159 
INTER .STRUCT. Shullle-

Bulfer 32K . $269 

DCA IrmallrmalinellrmaKey ..... $Call NEC P2IP3 Pinwriters. $525/$735 
IDEAcomm 327B .......... $Call OKIDATA 

ANCHOR Mark XII . . . 5239 192 ........... 5359 ML 84P .. . ... 5$Call 
Okimate 20 . $Call Pacemark .. Call 

HAYES PANASONIC KX-Pl091 . . . ... $249 
Smanmodem 120012400 ........ 53851$Call STAR MICRONICS 
1200B wlSmartcom II . . ....... 5355 Gemini 15X ... $345 SG.l0 ........ 5229 
NOVATION SmartCat Plus ........... S329 SO 01 $C II SR 15 5619 
PRENTICE POPCOM ·1 15 .. .. a - ....... . 

CloolXloo . . .......... $2491$265 TOSHIBA 
$ 09 

PI340 ...... .. $559 P351. . .. SCali 
VEN-TEL 30011200 Hall Card. . . . . . .. 4 _~!!!'II!II'I""!'!\III ___ _ 

SURGE PROTECTORS 
BROTHERIDYNAX EPD/CURTIS All models ....... $Call 
HR.15 XL (20 CPS) .......... .... .. $359 NETWORX Wire Tree/Plus . . .5391$55 
HR·25IHR·35 .......... .. . ... 549515729 KENSINGTON Maslerpiece . . . ... SCali 
HEWLETT-PACKARD Lase r Jet ... $Call EMERGENCY POWER SYSTEMS 
DIABLO 630 ECSIIBM .......... $1779 SOLA Mini UPS . . ....... $Call 

TrippLite BC425-fC (425 Watts) $375 
JUKI 6100/6300 . . . . SCali SWITCHBDXES 
NEC CABLECO 3 Way SerialiParaliel ... $Call 
ELF 360 . $415 2050 . $669 COMPUTER ACCESSORIES 
3550 . . .. $1069 BB50 .... $1499 Data Oire ctors (All Models) ... $Call 
OUME Sprint 1140/1155/1190 .... $Call ~~.",,~m~~I---
SILVER REED EXP 500/550 ... $2501$419 
STAR MICRONICS Power Type .... . $415 

AST RESEARCH INC. 
ADVANTAGE I (lor AT) .. $Call 
SIX PACK PLUS w/64K . $Call 
jrCOMBO (exp. to 512K) ....... $Call 
HERCULES Graphics Card . $299 
Color Card (RGB/Comp/Par) . $155 1"~IoL;I,IoI:I;;a:,IlI.\I~~. 
INTEL B0871802B7 . . . . . $Call 

401-781-0020 
ORCHID PCTurbo 186 wll28K . ..... .. $655 
PARADtSE SYSTEMS Multi-Display $260 
Modular Graphics Card . $269 
Module A/B . . $75/$179 
PROMETHEUS Premodern Ext .... .. :S315 

OUADRAM 
EXPANDED aUADBOARD w/64K $239 
aUAD 512+ w/384K $309 
SIGMA DESIGNS Color 400 

/Mouse .................. S499/S575 
STB SYSTEMS Graphix Plus II .... $259 
Super Rio wl84K . . ... $279 
TALL TREE JRAM-2 .. . ....... .. SCali 
TANDON TM-l(JQ.2 (DSDD) .. . .... $129 
TEAC FD-55B (Thinline DSDD) ..... $109 
TECMAR Graphics Master. $465 
Captain w/OK . $ 179 
jrCaptain wl12BK $309 
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POLAROID PALETTE . ... ..... $1099 I .. I ~' ... I .l.I'.tO&:I/oI,/,;,. 

ENTER COMPUTER Six Shooter. . $779 800-843-4302 

HOUSTON INSTRUMENTS 
PC-695 ...... $555 DMP·41142 .. $2369 
DMp·29 . . . $1799 DMP-51152 .. $3559 
Dr-II Digitizer. .. . . . ... .... . $679 

ROLAND DXY·8001880 .. . . $6991$920 
SUMMAGRAPHtCS SummaSketch $Ca ll 

150 Broadway, Suite 2212, NY, NY 10038 

HOURS 9 -8 ES1 , MONOAY-SAT UROAY 
Personal Ck (2 Weeks To Clear) . Cashier's Ck. 
Money Order Acceptad. 

APO Orders Add 6% (minimum S7) . Add 3% 
For Net Term s. All Aeturned Non -Defective 
Merchandise Are Subject To A 20% Restocking 
Charge. GenTech Reserves the Right to Change 
Advertised Prices. 

Inquiry 130 

CHAOS MANOR 

Command-driven adventure games 
are much different. You don't know 
what you'll be allowed to do. The 
machine knows what you're per
mitted, but it doesn't know precisely 
how you'll give the command. Sophis
ticated games, like the excellent In
focom series, have highly complex 
program structures, including a com
mand parser that looks at what you 
ordered and tries to make sense of it. 
Often it succeeds. 

In command-driven games you 
must experiment. Sometimes you 
have to do a lot. Badly designed 
games of this sort are terri bly 
frustrating: you sit there and try what 
look like perfectly reasonable actions, 
only to be given some stupid generiC 
message like, "I don't understand 
that." In the ideal case, though, the 
game designer will have thought of 
everything you might want to try and 
has built in some kind of response ap
propriate to what you tried. "Dig." " I 
see no shovel here." 

Even the well-deSigned games can 
be frustrating, since you're trying to 
solve a puzzle, and you can't be sure 
that the designer even considered the 
ingenious idea you've just come up 
with for getting past the forest of 
skeletons or whatever blocks your 
path. Moreover, because you have to 
figure out what you're allowed to do, 
it takes longer to learn how to play 
command-driven games. 

By contrast. you can play menu 
games almost instantly. All you have 
to do is read through the rule book 
or examine the help file or whatever. 
Thus I find that menu-driven games 
catch my attention Quicker than the 
command type. 

However. I also find that I tire of 
them sooner. In Wizardry I, for exam
ple, once I learned the menu of com
mands, it was easy to move about in 
the dungeon. (Not too easy: I man
aged to lose no fewer than II first-rate 
characters before I caught on to what 
I was doing wrong and tried a new ap
proach.) At first that was fun . Then, as 
I learned the shape of the maze and 
the nature of the puzzles, I longed for 
the ability to do multiple moves. In-

(continued) 



CALL TOLL FREE 1·800·528·1054 PRINTERS 
Anadex 
All Models . 
Brother 

............ Call 

HR10w/Tractors ......... 5239 
HR·15XL . . 5339 
HR·25 ............ . .......... 5599 
HR·35 . .5809 
Twinwriter 5 .. ........... 5819 
Canon 
LBP·8AI .. 
C-Itoh 
A·l0·30 . 
F-1D Parallel or Serial . 
55 CPS Serial o r Parallel .. 
8510 Paralle l (Prowriter) . 
8510SP . 
8510SCP . 
8510 BPI . 
Citizen 
MSP·l0 ............. . 
MSP·15 _ 
MSP-20 . 
MSP·25 .. _. 
Comrex 
CR-2E 
CR·4 . 
420 . 

DaisyLaser 

...... Call 

.. . .... 5469 
.5869 

. . . 51035 
.. 5295 

... _ ..... 5385 
.5465 
.5315 

.......... 5279 
..... 5414 
.... 5414 

.. 5539 

...... . .. 5364 
......... . Call 

.. . . 51529 

PR101 ................. . . Call 
Datasouth 
DSl80 . 
DS220 . 
DS·PP~l . 
DS-PP;; 2 . 

Diablo 
D·25 . 
630API. 
630 ECS ... 
630 ECS/IBM 

.51079 
.... .. . 51299 

. 5449 
.... 5629 

. 5549 
...... 51484 
...... 51659 

........ . 51659 
Other Prlnler Models . . ........ Call 

Epson All Printer Models 
Inforunner 

.. Call 

Riteman wfTractor .. 
Alleman 15 . 
Rileman Blue w/Tractor . 

Juki 

....... 5244 
.5499 
.5299 

5500 . 
6000 
6100 . 
6300 . 

.. Call 
.......... . 5199 

.... . ........... 5385 
..... 5699 

NEC 
2010.2015. 2030. 2050 . . ... 5629 
35 to. 3515. 3530. 3550 . . 5 1 009 
8810.8815.8830.8850 . . ... 51399 
P2. P3 . .. ..... Call 
Okidata All Prinler Models ....... Call 
Panasonic 
1091 . 
1092 . 
1093 
KXP3151 
Siemens 

....... 5239 
.... 5349 

..... 5429 
. 5459 

PT/88 1nkJel. ......... . ........ . Call 
PT/89 1nkJel . Call 
Star Micronics 
All Prinler Models . 

Silver Reed 
EXP400 Parallel 
EXPSOO Parallel or Serial . 
EXP550 Parallel o r Serial . 
EXP770 Parallel or Serial . 

.Call 

...... 5229 
.... 5279 

...... 5389 
. 5699 

Texas Instruments 
850 & 860 Series . .. ........ Call 
Toshiba P1340 Paralle l orSeria l . . 5544 
P351 Parallel or Seri al. ..... S 1155 

MONITORS 

Amdek AIl Monitors . . . Call 
Princeton Graphic Hx.,2 . 5445 
Sanyo CRT.36 . .. ... 5149 
Taxan 
121 Green . 
122 Amber . 
420RGB . 
425 AGB/Green 
440 . 

Zenith 
ZVM-122 Amber . 
ZVM-123 Green . 
ZVM-124 . 
ZVM·130 . 
ZVM-133 Cotor/ RGB . 

....... 5125 
.. 5134 

. ........ 5399 
. 5410 

..... 5549 

...... 595 
589 

...... 5119 
. Call 

. 5410 

. 5459 
... 5575 

ZVM·135 Color/ RGB W/ Audio . 
ZVM·136 

II / FREE~ 
Air Express 
Shipping 
See Details Below 

SOFTWARE IBM PC 
and 100% Compatibles 

Crosstalk 16 .. $95 
o Base III . . $359 
Enable. . . . . $329 

Canon· 
(((~©))) 

==-I"'1~n<'U"I"L COPIERS 

CanonPC-10 
Compact. Convenient. 

Framework . $339 
Multirnate 3.3 . $225 
Smart System . . $459 
Super Calc 3 (ver. 2) . . . $159 
Word Perfect 4.0 ..... $209 

Personal. With the exclusive 
Canon cartridge copying 
systemforeasy $509 

Q. 
maintenance. 

--- ~---- . . .. ..... ~ . . 

~ rd ~ 

Wordstar 2000 .. ... . . $239 CanonPC-25 
Reduction and enlargement 
comes to Personal Cartridge 
copying. Make copies up to legal 

CanonPC-20 
CompaCI. yet efficlenllor any 
business. Wllh the exclusive 
Canon cartridge copying 
system. Plus automatic paper 

Wordstar Professional .. $239 
Many other titles available . !~z:I~~~lc;;,I!,~nl~~1 $939 

~~~~~g~ ~~:~:. $719 
We do not guarantee computer compatability • 

MODEMS 
Anchor Automation 
Anchor Express . . .. . ..... 5269 
Mark XII ............. 5239 
Hayes Smartmodem 300 Baud ... 5129 
Smartmodem 1200 Baud . . .. 5379 
Smartmodem 1200B (IBM) . . ... 5319 
Smartmodem 2400 Baud . .5609 
Micromodem liE (Apple) . .5129 

Novation Sma" Cat Plus ...... 5279 
Prometheus All Models ........ Call 
Racal-Vadic AI I Models ........ Call 
US Robotics Password 1200 .5195 

BOARDS 
AST Six Pack Plus . . ........ 5249 
Hercules color Card .......... 5145 
Graphic Card . . ............. 5295 
Paradise Modular Graphic 06·1 .. 5259 
Five Pak . _ . 5159 
QUadram OuadboardEXOk ... 5219 
E·Ram 80 ............ 589 
Ouadlink . . .......... 5325 
Tee Mar 
Graphics Master . 
126K Dynamic Memory . 
256K Dynamic Memory 
Captain 128K . 
Captain 256K . 

.. .. 5449 
.5225 

.... 5299 

.... 5289 

.... 5389 

COMPUTERS 
NEC 
PC-8201 Com puter . 
PC·840lA . 
8201 & 8401 Accessories . 

.5315 
.. . . . Call 

. Call 
Sanyo MBC·775 PorlablA . 
Televideo PM 4T . 

.. 51859 
.55089 

........ Call PM 16T . 
Wyse 
Wyse pc Dual . . .. . . Call 
Wyse pc 10 Meg ................. . . . Call 
Zenith 
2·150 Single Drive . . Save 25% 
2·150 Dual Drive . . .. . Save 25% 
Z, 150 W l l0 Megabyle ........ Save 25% 
2·160 Single Drive ....... ... Save 25% 
Z·160 Dual Drive . . . . ... . . . ... Save 25% 

VIDEO TERMINALS 
Altos Smarlll . 
Qume 
OVT Green 101 . 
OVT Amber 101 . 

Televideo 
921 .. 

.. 5769 

... 5289 
.... 5314 

922 .............. . ..... . 
.. 5445 
.5599 

..... 5459 955 . 

Wyse 50 . 
75 . 
Wyse85 . 

Zenith Z·22 . 
Z·29 . 
Z·49 . 

.. 5429 
. ........... . ... 5565 

... . Call 
. . . . 5469 

............ 5599 
. ..... Call 

DISKETTES 
Maxell MD·l (Oly 100) . . ... . . .. 5149 
M D·2 (Oty 100) . .5189 
Nashua 
SIS DID (Oly 100) . .. ........ . 5125 
DIS DID (Oty 100) . ..... . ....... .. S 135 

KEYBOARDS 
Keytronics S151 ............. 5179 
5151 Jr., .. . ........... . ... 5179 
PLOTTERS 
Enter Sweet·P600 . . ..... 5780 
EpSOnHI.80 . .. ...... Call 

DISK DRIVES 
Alpha Omega Turbo 10 . ..... 5599 
Turbo 20 . . .... 5889 
Turbo 30 . .. .. . 51169 
Haba Habadisk for Macintosh . . .5289 
Iomega Bernoulli Box for IBM 
10 Megabyte . . ... Call 
20 Megabyle . . ........ . .......... . . Call 
20 Megabyte Plus . . Call 
5 Megabyte for Macintosh .. Call 
RanaElite l. . . ....... 5175 
Eli te II .. .. .5339 
El ile III . . ..... 5405 
Elite 10H/Appie ................ 51080 
Controller (w/ Drive Only) ........... S69 

2222 E. Indian School Rd. 
Phoenix, Arizona 85016 
Inquiry 77 for MS DOS Products. Inqui ry 78 for all others . 

Store Hours: Mon-Fri 10-5:30 Saturday 9-1 
Order Line Hours: Mon-Fri 8:30-5:30 Saturday 9-1 

Prices reflect 3% to 5% cash discount . Product shipped in factory carto ns wi th manufacturer's warranty. Please add $9.00 per order for UPS ground shipping . 
Orders 10 tbs. and under you pay for ground service. receive air service at no extra charge. Available on orders 11·20 lbs. $15 for air service. Orders 21·30 Ibs . 
$20 for air service. Prices & availabi lity subject 10 cha~ge without notice. Send cashier's check or money order ... all o ther checks will delay shipping two weeks. 



Inquiry 46 for End-Users. 
Inqui ry 47 for DEALERS ONLY. 

IBM PCIXT COMPATIBLE 
XT-16 SELF-ASSEMBLY KIT 

Build Your Own IBM PCIXT Fully 
Compatible Computer At Super Low Cost 

• Including: 256K XT-16 CPU Mother Board, Color 
Graphic Card, Floppy Controller, One DS/DD Slim 
Drive, Flip:[bp Case, 13 SW Power Supply, Keyboard, 
la-minute Step-by-S tep 
Assembly Instruction , and 
User's System Manual. 
Only S799.00 

• Optional 2nd Drive. 
S95 .00 
For Monitor, 10MB 
Hard Disk Drive, 
and Assembled System ... Please Call 

FLIP-TOP CASE 
• Open from Top for 

Easy' ~Uld Quick Access 
to Inside 

• For IBM PCIXT Mother 
Board and Compatibles 

• Slide-out IBM Style 
Case Also Available 

• MOllnting Parts Included 

135 W POWER SUPPLY 
Upgrade lfJur IBM PC to XT 
• 4 Drives Power Plugs 
• Side Switch model 

ha.~ smne dimensions & 
power plug as IBM 
power suppll·. 

• Back switch model can 
fil Mega case perfectly. S115.00 

• LED for Cap Lock 
& Numb Lock. 

• Big Return Key. 
• IBM Pc/XT 

Compatible Keyboard. S89.00 

XT-16 CPU MOTHER BOARD 
• IBM PC/XT Fully Compatible 
• 8088 Micro-Processor 

w/8087 Optional 
• 8 1/0 Slots 
• Up 10 2S6K 

Memory on Board 
• S<Ulle Dimension As 

113M PC/XT Mother Board 
Assembled & Tested Board (OK) ....... S285.00 

PCP-12S EPROM PROGRAMMER 
• Read and ProgrMl 2716, 

2732, 2732A, 2764, 
2764A, 27/28, mld 2816 

• Super Fast Speed. 1 

S179.00 

• Disk 1/0 Card . . ..... . .... . S169.00 
handle 2 Dr , Parallel. Serial (2nd Serial 
optional), Clock, Gmlle Port 

• Color Graphic Card .. .... ... .. .. .. S1l9.00 
• Disk Controller w/Cable (hmldle 4 Drives)S75 .00 
• IBM At Compatible Keyboard, Power Supply, 

Case & Add-on Card . . .. Please Call 

C.J. COMPUTERS CORP. 
(Manufacturer & Distributor) 
2424 W. Ball Road, STE 13 
Anaheim , CA 92804 
)\ail Order 1I0t Lille: (714) 821·892 2. (714) 821·89B 

'. ATT~ : DLII.ERS 
CA LI. FOR Ol'R SPECI AL DEA I.ER·S PRICE 

• ' OEM Dealer Welcome" 

(IilM is a trademark oflnternatiollal Business Machines 
(:I)rp()ralio ll) 

CHAOS MANOR 

N aturalLink converts 
a command-driven 
program into a 
menu-driven program. 
focom's designers have built in the 
capability for inputting whole strings 
of commands: Go east. 'Take sword. 
Kill troll with sword. Attack. Run away. 
Go south. The whole command string 
is considered one move at a time; if, 
for example, you killed the troll with 
the first stroke, the program would 
ignore the other commands to attack 
and ask for new instructions. 

I wish I could do that in Wizardry 
I. For that matter, I wish I could use 
the Adventure trick of dropping ob
jects to mark various passages and 
rooms: most of the Wizardry I 
dungeon is a maze of twisty little 
passages, all alike, and mapping them 
is tedious at best. 

The conclusion from this is obvious: 
when you're first starting, it's best to 
have a menu; but after you've been 
at it for a while, you'll prefer com
mands. 

Games may be thought frivolous, 
but the fact is that a good game com
mand parser, like Infocom's, is a fair
ly hefty achievement. with profound 
implications for the whole field of ar
tificial intelligence. After all. what 
we're really seeking is a way to let us 
control computers without having to 
use speCial commands. In the ideal 
case, we'd simply tell the machine 
what we wanted and watch it do it. 
Some of the Infocom games get 
pretty close to that ideal-but of 
course they're working in a restricted 
universe. 

A computer program is a restricted 
universe. 

Tl's NATURAL LANGUAGE 
Something of the above seems to be 
the philosophy of Texas Instruments' 
new natural-language front ends. You 
can get a natural-language shell for 
DOS, Lotus 1-2-3 , WordStar. Word 

Plus, the excellent BPS Business 
Graphics, EasyWriter, PeachText 5000, 
Knowledgeman, SuperCalc. Multi
Mate, and probably more that I didn't 
hear about. In addition, there's a sort 
of generic NaturalLink toolkit that can 
be used to generate NaturalLink 
shells for other command-driven 
programs. 

NaturalLink in essence converts a 
command-driven program into a 
menu-driven program. With Natural
Link you begin to build "sentences" 
whose grammar and syntax are set by 
the application program the shell is 
built around. As you add words to the 
sentence, your choices become more 
restricted. Using WordStar as an ex
ample, begin with " I want to"; this is 
appropriate to any legal command in 
the program. Now add "edit." and the 
legal choices become only two: a 
document and a data (or nondocu
ment) file. 

As soon as your choices are nar
rowed down to one and only one, the 
NaturalLink program fills it in for you. 
It still doesn't execute the command. 
You get a chance to change things 
first. 

The NaturalLink programs were 
delivered to me by Tom Siep of Tl's 
corporate Human Factors facility (and 
I sure wish some of the other hard
ware outfits would start a human
factors center) . Tl's human-factors 
people classify users as beginners, ex
perts, and occasional. The NaturalLink 
programs are designed for the first 
and last of those categories. Experts 
don't need them. 

The NaturalLink shells have quick 
ways to get outside them and into the 
regular program the shell surrounds: 
into regular WordStar, or SuperCalc, 
or whatever. When you do that. the 
NaturalLink shell vanishes. It can be 
brought back easily. 

Tom Siep was accompanied by 
Peggy Hart of Tl's Austin research 
facility. They were visiting in Southern 
California ostenSibly for the Winter 
COMDEX in Anaheim; that show was 
so small that I drove down for only 
one day and saw little to keep me 
there any longer. After COMDEX, 

Icontillued) 



Put the NFL at your fingertips. 
Hands-on pro football excitement is as 

close as your keyboard with NFL Chal
lenge from Xor. This is the officially 
licensed NFL action computer game with 
offensive plays and defensive sets based 
on the ones in NFL playbooks , plus com
plete updatable rosters for all 28 NFL 
teams . 

Every game can be the Super Bowl 
when you take the field with Xor NFL 
Challenge: software. Feel the pressure as 
you choose starting lineups , drive down
field against the clock , and go head-to-

head , down-by-down against the 
league 's most innovative offenses and 
formidable defenses . It's the most 
intense computer simulation of the pro 
football experience ever devised . 

Xor 's NFL Challenge requires IBM® 
PC or PC /XT with DOS 2.0 , 256K bytes 
of memory, monochrome monitor with 
IBM® monochrome card or RGB color 
monitor with IBM® color graphics 
adapter. Also runs on the IBM® PC I AT. 

With NFL Challenge from Xor, you 
have 50-yard line seats for every game! 

IBM is a registered trademark of International Business Machines. 
NFL Challenge is a trademark of Xor Corporation and NFL Proper
ties, tnc. © 1985. All rights reserved . 

Ordering Information 

NFL Challenge will be in short supply. 
To kick off your NFL season , contact us 
for the name of the dealer nearest you: 

1-800-328-8322 ext. 538 
(in MN call (612) 938-0005) 

NFL Challenge will be reserved for you. 
Product will be available in limited quan
tities beginning in August , 1985. 

CORPORATION 

5421 Opportunity Court 
Minnetonka, Minnesota 55343 

(612) 938-0005 
Inquiry 345 

n· . m-:. 



they came up to Chaos Manor. 
It's always interesting to see people 

here for the first time. I think no one 
really bel ieves that my descriptions 
are accurate until they get here. 
Anyway. Tom and Peggy brought a 
box full of software. including the 
NaturalLink shells. and a TI Portable. 

BASIC DEVELOPMENT SYSTEM .. S125 
Beta Tools Systems 
8972 East Hampden Ave .. Suite 179 
Denver. CO 8023 1 
(303) 793-0/45 

BEYOND COMPARE. . . . ... S30 
General Transformat ion Company 
POB 10083 
Berkeley. CA 94709 
(415) 644-0702 

CHECKS AND BALANCES ..... S74 .95 
CDE Software 
2463 McCready Ave. 
Los Angeles. CA 90039 
(213) 661-203 1 

COLOR-400 PC GRAPHICS 
BOARD . 

Sigma Designs 
2023 O'Toole Ave. 
San lose. CA 9513 1 
(408) 943-9480 

.. .. . S795 

DISK MAKER I . . ... .. SI995 
New Generat ion Systems Inc. 
1800 Michael Faraday Dr .. Suite 206 
Reston , VA 22090 
(800) 368-3359 

EM-IT ... . ......... . ... S49.95 
Sayansi 
2605 Sierra Village Court 
San Jose. CA 95 132 
(408) 729-3619 

FORMIT 
you supply disk. . . . . . . . S 15 

CHAOS MANOR 

The Portable is a luggable version of 
the TI Professional. Big Tex. our TI 
Professional. is full of boards. in
cluding speech synthesis. The Por
table is comfortably less filled up. 
although. give it time ... 

The Portable has color. The TI Pro
fessional is one of the few machines 

ITEMS DISCUSSED 
HITCHHIKER'S GUIDE TO THE GALAXY 

for Atari and 
Commodore 64 . ....... S34.95 

for all other machines. . .. $39.95 
Infocom 
125 Cambridge Park Dr. 
Cambridge. MA 02 140 
(6 17) 492-6000 

HYPER DRIVE 
for 512K-byte Macintosh ... S2 195 
for 128K-byte Macintosh .. . $2795 

(includes S600 upgrade to 
512 K-byte Mac) 

General Computer Company 
215 First St. 
Cambridge. MA 02 142 
(800) 422-0 10 1 

LAPLACE ...... .. . Price unavailable 
P. L. Hagelstein and Associates 
POB 2723 
Livermo re. CA 94550 

THE LEGENDARY SOFTWARE TOOLS 
MS-DOS versions 2.0. 2.1. and 

3.0. . .. S90 
CP/M-80 version 2.2. . . S90 

Carousel Tools 
Strong Consul ting 
5706 Van Fleet Ave. 
Richmo nd. CA 94804 

M AXTHINK 
copy-protected.. . .. . ... $59.95 
not copy-protected . . .... $ 120 

MaxThink Inc. 
230 Crocker Ave. 
Piedmo nt. CA 946 10 
(41 5) 428-0 104 company supplies disk .... . . S20 , 

Emerald City Software 
POB 1001 
Ben Lomond, CA 95005 
(408) 336-3354 
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MAX-12 AMBER MONITOR ..... S249 
SR-1 2 COLOR MONITOR .. . .... $799 

with color good enough to do word 
processing on; the Portable lives up 
to that reputation . It also has a jack 
on the back so that you can pipe out 
the video display and put it on a large 
monitor. 

Peggy Hart is involved in the design 
of the NaturalLink software. She isn't 

Princeton Graphics 
60 I Ewing St.. Bldg. A 9 
Princeton. NJ 08540 
(609) 683-1660 

MEGAMAC . .. . ............ S 139 5 
Micrographic Images 
21040 Victory Blvd .. Suite 210 
Woodland Hills. CA 91367 
(818) 368-3482 

MITE COMMUNICATIONS .. S150-S220 
Mycroft Laboratories 
26 1 5 North Monroe St. 
'Ta llahassee. FL 32303 
(9041 385- 1141 

MULTIPLE CHOiCE ..... . S64 
Awesome Technology 
177 Webster St.. Suite A-416 
Monterey. CA 93940 
(800) 548-2255 ext. 803 

(outside California) 
(8001 624-2644 ext. 803 

(inside Californial 

MYWORD! . . . . .. . .. . . . .... . . S35 
TNT Software 
34069 Hainesvil le Rd . 
Round Lake, IL 60073 
(312) 223-0832 

NATURALLINK ... . Contact company 
Texas Instruments 
POB 809063 
Dallas, TX 75380-9063 
(800) 527-3500 

OMNIDRIVE FOR MACINTOSH 
5.5 megabytes ....... .. .. $1495 
II megabytes ........ . . .. SI995 
21 megabytes . ... ........ S2995 



CHAOS MANOR 

a computer-sc ience type-wh ich 
helps. Her husband is a professor of 
rhetoric at the University of Texas at 
Austin. which probably helps too. 

TI is hoping that the NaturalLink sys
tems will be a key factor in selling the 
notion that people. especially busi
nesses. ought to use TI PClones. They 

Corvus Systems Inc. 
2100 Corvus Dr. 
San lose. CA 95124 
1408) 559-7000 

ThE ORIGINAL CHOCOLATE 
BYTE. . . . . . . . . . . . . ... 59.95 

Softwa re Toolworks 
15233 Ventura Blvd .. Su ite 111 8 
Sherman Oaks. CA 91403 
(818) 986-4885 

PC-MATLAB . . . . .. .. .. 5695 
The Math Works 
124 Foxwood Rd. 
Portola Va lley. CA 94025 
(4 15) 85 1-72 17 

PC-WRITE. . ... .. 510 for disk and 
575 to register 

Ouicksoft 
219 First North. #224 
Seattle. WA 98 109 
(206) 282-0452 

SAVVY .................... 5295 
Excalibur Technologies Corporatio n 
800 Rio Grande Blvd . NW 
Albuquerque. NM 87104 
(505) 242-3333 

SIDEKICK 
copy-protected . . . . .554.95 
not copy-protected. . . .. . 584.95 

SUPERKEY . ... .. .. .. . . .... 569.95 
llJRBO PASCAL 3.0 ... .569.95 
Borland International 
4585 Scotts Va lley Dr. 
Scotts Valley. CA 95066 
(408) 438-8400 

SOFTWARE A NTHOLOGY SERI ES 
for CP/M (seven disks 

ava ilable) ...... .... 532 .50/disk 
for MS-DOS (one disk 

available) .............. 532.50 

just may succeed. I find the Natural
Link shells just the th ing for programs 
I use only every now and then. 

There's only one problem. which I 
brought up with TI executives duri ng 
my trip to Austin . TI intended to 
license use of the Natura lLink tools to 

Workman and Associates 
11 2 Marion Ave. 
Pasadena. CA 91106 
(818) 796-440 1 

(continued) 

STAR FLEET I . . . . . .. . . . 549.95 
Cygnus 
POB 57825 
Webster. TX 77 598 
(800) 622-4070 

(cred it card orders) 
(7 13) 486-4163 

(check or COD orders) 

VALDOCS 2.0 
for OX- IO (OEM product) . . 549.95 

Epson America Inc. 
2780 Lom ita Blvd. 
Torrance. CA 90505 
(213) 539-9 140 

VALDRAW AN D VALPAINT 
PACKAGE.. . . . .5495 

Rising Star Industries 
25500 Hawthorne Blvd .. Sllite 2000 
Torrance. CA 90505 
(2 13) 373-9 11 2 

WIZA RD RY I: PROVING GROUNDS OF 
THE M AD OVERLORD 
for Apple II . . ........... 549.95 
for Macintosh . .. .... . . . . 559.95 
for IBM Pc. PCjr. and 

monochrome . . . . 559.95 
Sil'T'ech 
6 Main St. 
Ogdensburg. NY 13669 
(315) 393 -6633 

X ENOCOPY . .. ... . Price unavailable 
Berkeley Software 
2124 Kittredge St. 
Berkeley. CA 94704 
(4 15) 524-8578 

Inqui ry 199 

WHY WAlT FOR 
ANSWERS FROM YOUR 

IBM PC/AT/XT 
NOW THERE'S 

MEGA-MATH@ 

Engineers. scientists and statistic ians are 
discovering the time saving capability of 
New "Mega Math" II. A library of over 45 
assembly language subroutines for fast 
numeric calculations. up to 11 times faster 
than your present complier. 

The pretested routines use the 8087 or 
80287 coprocessor for optimum perfor
mance. The routines reduce development 
time. code size and testing time. 

"Mega Math" II Includes: 
MATRIX OPERATIONS 
VECTOR OPERATIONS 

VECTOR SCALAR OPERATIONS 
STATISTICAL OPERATIONS 

FAST FOURIER TRANSFORM 
CONVOLUTION 

SOLUTION OF LINEAR EQUATIONS 

The library is callable from Microsoft 
Fortran. Basic. "C" and Pascal compilers. 

. Also IBM Professional Fortran and Macro 
Assembler. 

Get "Mega Math" II Performance for only 

$299.00 (U.S.) 
Also available Is the "Mega Math" AT. 

"Booster" . A single PC boord. designed to 
reduce execution time In numeric processing 
applications. 

If your IBM AT Is equipped with the 80287 
coprocessor. the "Booster" will enhance Its 
performance by up to 50%. 

PRICE $349.00 (U.S.) 
For Increased performance of Mega Math 
Routines. inquire about Mlcray's high perfor
mance flooting pOint processor for the IBM 
AT or compatibles. 

ELECTRONICS LTD. 
(403) 250-1437 
Bay 1. 4001A - 19 Street N.E. 
Calgary. Alberta. Canada T2E 6X8 

DEAl F.II INQIJInIES WELCOME. 

TRADEMARKS: 
(IBM. PClXT / AT) 

INTERNATIONAL BUSINESS MACHINES 
(MICROSOFT) MICROSOFT CORPORATION 

(MEGA MATH) MICRAY 
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Savvy seems to be 
the most interesting 
of the database 
systems that I I ve 

looked at so far. 
software houses. They'd charge stiff 
up-front fees and even stiffer royalties. 

"Who can afford to use them?" I 
asked. 

They stammered a bit. 
"Didn't you learn from the TI-99 

disaster?" I asked. "Freezing out small 
developers is a sure way to doom." 

"We know that. We're encouraging 
small developers." 

"By charging anyone who wants to 
experiment with NaturalLink $1500 
just to try it?" 

"Well - that was expensive stuff to 
develop. How can we recover our 
costs? Because if we can't, then we've 
not got a lot of incentive to continue. 
Corporate will shut down the research 
effort' 

I thought about that for a whi le and 
came up with what I think is an in
gen ious idea. "Look, you don't want 
20 companies to pay you $5000 for 
NaturalLink. That hundred grand 
wou ld be nice, but it's not a patch on 
what it cost to develop the program: ' 

No one wanted to touch that one. 
"What you rea lly want is five bucks 

CHAOS MANOR 

each from half a mi llion copies:' 
"Sure-" 
"But since no one can pick which 

software developer wi ll come up with 
something that sells a million copies, 
what you need is to get the Natural
Link toolkit into the hands of as many 
developers as possible," I continued. 
"So. Give it away. If you have to charge 
anything at all. set the charge at your 
production cost. Don't charge royal
ties on products developed, either. 
Not at first. What you have them do 
is sign an agreement that they'll pay 
royalties on all the copies they sell 
after the first hundred are sold. That 
way you' ll collect from the successful. 
and you won't discourage start-ups 
from using NaturaILink." 

The TI people thought about that 
one. Last I heard they were going to 
try to get the corporation to adopt the 
policy. 

I hope they do. NaturalLink is a, er, 
natural for occasional users li ke me. 
I can start work using the NaturalLink 
shell and switch over to command 
structure when I've refreshed my 
memory about the program. 

More on NaturalLink and the TI Por
table (well. Luggable) another time. 
I'm impressed with both. 

WINDING DOWN 
I'm running out of space, and there's 
sti ll more to cover. There's a new ver
sion of Savvy, the odd database lan
guage that not only uses natural-lan
guage concepts but lets you spell the 
commands wrong. I find Savvy about 

the easiest-to-use PC database of 
them all. However. I have a letter from 
a reader who doesn't like the fact that 
Savvy isn't just a database but a 
whole database programming lan
guage that you have to learn to get 
its real benefits. It's all true; to me, 
having a database language is a 
feature, not a bug. 

Savvy bills itself as "The Artificial In
telligence Database" and pretty well 
lives up to the reputation . It's not 
copy-protected. The license agree
ment is silly but not as stupid as most. 
There's a nice tutorial. and the manual 
has examples. Before he left us to go 
back to graduate school. Peter Flynn 
(who cannot spell) studied a number of 
the databases here at Chaos Manor 
and decided that Savvy was the one 
he wanted to implement on PCs and 
compatibles. I've a bit less experience 
with Savvy's rivals, but I'm coming to 
the same conclusion: Savvy seems 
complete enough, is easy to get 
started with, and seems the most in
teresting of the database systems I've 
looked at so far. . 

There's also MaxThink. This is an 
" idea processor" that purports to 
solve most problems writers face. 
There's even a section on overcoming 
writer's block. The authors of Max
Think claim it's much more useful 
than Th inkThnk, which was the first of 
the idea-processor programs (or at 
least the fi rst I was ever aware of). I 
find ThinkThnk indispensable. I think 
I'm going to like MaxThink. Alas, it has 

(continued) 

THE $2995 12 DEVELOPMENT SYSTEM 
Turns any personal computer into a complete micro
computer DEVELOPMENT SYSTEM. Our integrated 
control/display program runs under MS-DOS, CP/M, 
ISIS, or Apple and controls the UDL via an RS-232 port. 

32K bytes of EMULATION ROM (128K 
max) allows you to make program patches 
instantly. Since the target ROM socket 
connects data and address lines to both 
the analyzer and the emUlator, no expen· 
sive adaptors or personality modules are 
needed. 
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The powerful BUS STATE ANALYZER fea
tures four·step sequential triggering, selective 
trace, and pass and delay counters. Symbolic 
trace disassemblers and de buggers are avail
able for Z·80, NSC.aOO, 8048, 6301, RSS, 6500, 
6800, 6801 , 6802, 6805, 6809,8051,8085, Z·8, 
1802, 8088/80188, 8086180186, and 68000/8. 

The PROM GENERATOR also doubles 
as a STIMULUS GENERATOR. 

For further information, call or write: 

~~sn!.5 702 Marshall Street, Suite 614. 
~si::'':n'';ni~ Redwood City, CA 94064 

(415) 361·8883 
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· Want to hear 
a demonstration of 
Hewlett-Packard's 
ThinkJet Printer? 
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many features, and the documents 
are formidably thick (and come in an 
awkward-for me-three-panel loose
leaf notebook). When I read random 
passages, I find intriguing thoughts 
and concepts, but I've so far been 
unable to get involved in the tutorial. 
It's probably a combination of sloth 
and the fact that I'm used to Think-

CHAOS MANOR 

'Tank. Unlike ThinkTank, MaxThink is 
not copy-protected. It seems to have 
advanced text-entry/editing features. 
There's much to like about it. Real 
Soon Now . . . 

The game of the month has to be 
Wizardry I for the Macintosh: I've sure 
invested enough time in it. The boys 
have divided their time between In-

Save Up To $130 On These Special Offers! 
TOOLS & TOOLS 2 
For C or Pascal 
For a limited time, pick up both packages and 
save $50 off our regular list price: The eversion 

3.00) compilers, The Pascal version supports 
IBM and Microsoft Pascal. $175. 

VIEW MANAGER With Source ' 
comes with libraries for the Lattice, Computer Alf libraries are included. Please specify C or 
Innovations and Microsoft (version 2.03 and Pascal. Regular $425. Save $130. $295 
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focom's Hitchhiker's Guide to the 
Galaxy and Cygnus's Star Fleet I. I 
guarantee you won't enjoy Hitchhiker 
if you haven't read the book. For that 
matter, I wouldn't buy the game with
out the clues: even if you've memo
rized the book, those puzzles are nard. 

There are three books of the month. 
Modula- 2, A Software Development Ap
proach by Gary Ford and Richard 
Wiener (Wiley. 1985) is an excellent 
discussion of why you want to write 
programs in Modula-2 and a good in
termediate text on the language. 
Beginners will find it tough slogging 
but well worth the effort it takes. Surely 
You're Joking , Mr. Feynman by Richard 
Feynman (Norton, 1985) is a series of 
autobiographical anecdotes by the 
Caltech Nobel laureate who also is 
known as a wonderful teacher, and it 
has to be the most interesting book 
I've read in at least a year. just as The 
Pentagon and the Art of War by Edward 
Luttwak (Simon and Schuster, 1984) is 
the most important book I've read in 
some time. 

Meanwhile, Tony Pietsch has Con
current DOS and my CompuPro PC 
Video board ready to install in our big 
CompL!Pro S-100 80286/Z80 system. 
We've held off until we can get the 
machine upstairs; I've found that com
puters don't like to be moved, and I 
want to see it working "as was" in its 
new location before opening it up. We 
also have a pile of machines that have 
come in during construction and thus 
haven't even been uncrated. There's 
an HP with a ton of software; an Eagle 
Thrbo PC; AT&T's 3B2 UNIX V box: 
the Stride 400; and the thoroughly 
updated Lilith. My new quarters have 
been designed to let me set up a 
mess of machines and work on them, 
and I'm already running out of bench 
space. It's a great life if you don't 
weaken . ..• 

Jerry Pournelle welcomes readers' comments 
and opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE Publica
tions, POB 372, Hancock , NH 03449. 
Please put your address on the letter as well 
as on the envelope. Due to the high volume 
of letters, Jerry cannot guarantee a personal 
reply. 



· U.S. list price. PG02511 

Wtpltto. 
hear It agatn1 

You made about as much noise turning the page as the 
ThinkJet Printer makes turning one out._ 

So it lets you do two things at once. Print. And think. 
Without sound hoods. Without remote printing stations. 

Without aspirin. (And without a lot of clutter. The only thing 
smaller than the ThinkJet Printer is its price: $495;<) 

Better still, it works with just about every personal computer. 
Hear the ThinkJet Printer sound off. 

Call (800) FOR-HPPC, Dept.276X, for the 
Hewlett-Packard dealer nearest you. 
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Transet 1000: The print buffer, communications buffer, 
port expander, printer sharer and I/O switcher. All in one. 
Anyone with a personal computer 
and one or more peripherals has 
faced the all-too-familiar dilemma. 
You need your computer to do an 
important job. But you're forced 
to wait for the system to finish one 
job (printing, communicating, what
ever) before you can go on to the 
next one. Or you need to stop what 
you're doing to switch cables when 
you waf'lt to use another peripheral. 

Wait no more. Now Hayes intro
duces an innovative new device that 
lets you perform many jobs-at the 
same time-independent of your 
computer. 1tanset 1000. It works 
with a wide range of systems and 
configurations. And it allows you 
to continually 
expand your sys
tem as your needs 
grow. 

1\vo computers can share one printer with 
1Tanset 1000. Or. you can use 1Tanset 1000 to let 
two computers communicate with each other. 

In addition, 1i"anset 1000 is a port 
expander and software-controlled 
1/0 switcher. Now files can be easily 
directed and redirected to different 
peripherals, without physically 
changing cable connections. 

1tanset 1000 
frees your com
puter from waiting 
on your printer or 
modem-so you 
and your com
puter can go on 
to another task. 

Even while printing. 1Tanset 1000 acts as a com
munications buffer and 24-hour mailbox. And 110 
switching lets you route information among 
peripherals. without switching cables. 

1i"anset 1000 
contains a stand
alone micropro
cessor, and comes 
with 128K of mem
ory It operates 
with any RS-232 
interface com
puter, and has 
optional accessory 
kits available for 
the IBM" PC and PC 
XT, Macintosh'"and It even lets you 

print out documents in pre-set for
mats without having to go back into 
your computer. At the same time, 
1tanset 1000 can operate unattended 
mailbox communications-24 hours 
a day-even if your computer 
is turned off. 

Applellc. Kits contain the necessary 
host cable. a user guide and menu
driven software that lets you 
graphically set up or 
customize 
port 

parameters and printing formats. 
Cables available for IBM PC AT. other 
computers and peripherals. 

Like all Hayes products,1tanset 1000 
combines sophisticated capabilities 
with easy operation. Just as Hayes 
set the standard in personal com
puter communications, now Hayes 
is taking the lead in computer task 
management. 

Contact your authorized Hayes 
dealer to see how 1tanset 1000 can 
help you get a lot more productivity 

1Tanset 1000 allows printing on both a dot matri x 
printer and letter quality printer. while freeing your 
computer for other tasks. 

out of your computer system
without tying up your computer 
oryou. 

Hayes Microcomputer 
Products, Inc., PO. Box 
Atlanta, Georgia 30348 
404/441-1617 

°1tanset 1000 
Innovative products for enterprising people 

© 1985 Hayes Microcomputer Products, Inc. Inquiry 138 
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1U more permrmance.. in Jess space 

Look Into the new Princeton HX·9 Series 
See high-resolution RGB color with the Princeton HX-9 
and HX-9E Color Monitors. 

Observe exceptionally sharp high resolution graph
ics and text created by color phosphor dots which are 
within a mere .28mm of one another. 

Enjoy Princeton performance on a 9-inch screen in 
less desk space than most any other monitor on the 
market today. 
Display Images of clearly superior quality 
Flicker-free technology enables you to view colorful 
images with clear, sharp definition. Dark-glass, non
glare screens further enhance viewing clarity. 

'- ----

A built-in green / amber swi tch 
allows you to switch from multi
color to either a green or amber 
mode. It's like owning both a 
color and a monochrome monitor. 

The Princeton HX-9 Color Monitor is perfect for view
ing up to 16 vivid colors with the IBM Color/Graphics 
Monitor Adapter (or equivalent) . 

And, the enhanced member of the HX-9 Series, the 
Princeton HX-9E Color Monitor, offers one big extra: It 
also allows you to use the IBM Enhanced Graphics 
Adapter (or equivalent) to view up to 64 brilliant colors. 

What's more, they tilt. They swivel. Both have a built
in base to adjust your monitor to a comfortable viewing 
angle. 
Princeton quality Is built in 
Both monitors in the Princeton HX-9 Series are manu
factured to provide years of reliable use. Verified by 
tough quality-control procedures. And backed by a 
full one-year warranty. 
Visit your local computer store today 
See the HX -9 Series and all other products bearing the 
world-respected Princeton name. To find the Princeton 
dealer nearest you, call : 800-221-1490 (Extension 404), 
609-683-1660 (NJ only), Telex: 821402 PGS PRIN. 

Princeton Graphic Systems, 601 Ewing Street, Bldg. A, 
Princeton, NJ 08540. 

P INCETON'· 
IBM is a registered trademark of International 
Business Machines Corp. 
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Fujitsu lap~size 
portable 

New laser printers 

NEe pe~980IM3 

APe III versus 
pe~9801 M2/3 

Brother WP~600 
and FB~IOO 

BY WILLIAM M, RAIKE 

William M. Raike. who has a Ph.D. 
il1 applied mathematics from North

westem Uni versity. has taught opera
tions research and computer science 

in Austin. Texas. and Monterey, 
California. He holds a patent on a 

voice scrambler and was formerly al1 
officer of Cryptext Corporation in 

the United States. (n 1980, he 
went to Japan looking for 64 K·bit 

RAMs. He has been t(1ere ever since 
as a technical translator and a 
software developer. He can be 

contacted do BYTE. POB 372 . 
Han cock. NH 03449. 

B·Y·T·E J-A·P·A·N 

CO MD EX in Japan 
A s I'm writ ing this it's cherry 

blossom time in Tokyo: spring has 
finally sprung, and just about 

everyone is trying to arrange a little free 
time for o-nanami (flower viewing), walking 
or picnicking under the canopies of 
blossoms often found near local temples or 
shrines, as well as in the major parks. My 
favorite spot is Todoroki Fudoson, on the 
southwest outskirts of Tokyo: I was able to 
enjoy it for an afternoon just after the close 
of the first-ever COMDEX in Japan. 

The COMDEX show was held at a strange 
time of year, only two months before the 
annual Microcomputer Show. It was also 
heaVily oriented toward products for export. 
rather than for the Japanese market. The 
show attracted only about 40,000 people 
(including lots of non-Japanese) over three 
days, in a city of about 12 mill ion. I think 
many companies were wa iting for the 
Microcomputer Show to in troduce their 
new goodies. 

However, there were some interesting 
products on display. The long-rumored 
Fujitsu lap-size portable made its appear
ance, along with the NEC Starlet. the 
PC-8401A. which I previewed in January in 
this column. Ampere Corporation's APL
based lap-size machine (see What's New, 
October 1984 BYTE. page 42), now chris
tened the WS-I , was finall y on display, 
despite being some months behind sched
ule. Brother Industries showed its new por
table word processor/typewriter and the 
companion floppy-disk unit. And laser 
printers were there in force, some of them 
downright cheap. 

BADGE NEWS 
Usually, the procedure for reg istering and 
entering a computer show here is simple 
and brief: You fill out a card, pay you r 
money, get a badge, and go in. Not so for 
this show. After filling out a full-page ques
tionnaire (with no desks on which to write) 
and standing in line for 30 minutes, I 
handed in my form to someone who 

entered the information into a computer 
term inal while 1 waited. Then an on-l ine 
badge-making machine coughed up my 
plastic badge (with my name misspelled) 

The theory was that if you wanted an ex
hibitor to mail you additiona l information, 
the exhibitor would run the plastic badge 
through a credit-card imprinter, and that in
formation would later be sent to the ad
dress already stored in the computer At 
other computer shows, the usual procedure 
is simply to drop one of your business cards 
in a box at the exhibitor's booth: the ex
hibitor can mail off the additional infor
mation later and doesn't have to do any
thing about it in the midst of a crowded 
booth . In this case the badges were too 
flimsy, so the imprinters chewed them up: 
naturally, the exhibitors hated the whole 
process because it was such a hassle. Some 
sensible people just ignored the badges al
together and collected business cards. This 
is a perfect example of an ill-thought-out 
computer application that never should 
have seen the light of day. And I sti ll haven't 
received any of the litera ture I requested 

ANONYMOUS FUJITSU 
LAP-SIZE PORTABLE 
I may end up being the last one on my 
block to buy a lap-size portable computer 
So far, I just haven't seen anything irresist
ible. Even so, I've been looking forward for 
months to the long-rumored Fujitsu por
table, and I finally got a look at one at COM
DEX. It's sti ll so new that it doesn't have a 
model name or number: it was scheduled 
to be avai lable in Japan in July of this year, 
with a target price equivalent to about 
$1350. 

The Fujitsu portable is based on the 
MBL8086L microprocessor, a CMOS (com
plementary metal-ox ide semiconductor) 
vers ion of the 8086. Standard RAM 
(random-access read/write memory) is 12 8K 
bytes. You can expand the memory up to 
448K bytes, and you can configure part of 

(continued) 
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RAM as a RAM disk. It acts like an ex
tremely fast floppy-disk drive for fast 
file operations. You get 512 K bytes of 
standard ROM (read-only memory): 
2 56K bytes include the kanji ROM and 
a 19,000-word Japanese-language dic
tionary; the other 256K bytes are in 
a ROM cartridge that includes the 
operating system (Japanese-language 
CP/M-86) and languages or other soft
ware. At this point. Fujitsu offers car
tridges that support Japanese-lan
guage extensions of BASIC and 
COBOL Level II (yes, COBOL); the 
company won't say what applications 
software will be available, but at the 
show I played with both wordStar and 
a Japanese word-processing program, 

The computer includes an RS-232C 
serial interface, so some kind of tele
communica tions software support is 
certain to be present. Unfortunately, 
unlike some other lap-size machines, 
it has no built-in modem (Fujitsu does 
supply a separate acoustic coupler) , 
This will be a serious disadvantage if 
Fujitsu decides to market the machine 
in the U.S .. but it is not a problem here 
in Japan, which lags far behind the 
u.s. in the area of computer commu
nications. People still use acoustic 
couplers over here, although the re
cent breakup of the Japanese tele
phone company, paralleling that of 
AT&T will probably mean that afford
able direct-connect modems will start 
appearing on the market here soon. 

For external data storage, the Fujitsu 
includes a microcassette recorder. al
though an external 3 Y2- inch micro
floppy-disk drive will be available as 
an option. The disk interface is stan
dard, along with the RS-232C inter
face, a bar-code-reader interface, and 
a standard parallel printer interface, 

The Fujitsu has a very clear. easily 
readable liquid-crystal display (LCD); 
I had no trouble reading it even in the 
bright fluorescent glare of the exhibit 
hall. The 640- by 200-dot screen of
fers four display modes: an 80-char
acter by 25-line mode for normal 
alphanumeric use; an 80-character by 
20-line mode that allows on-screen 
underlining and better line separa
tion ; an 80- character by II -l ine mode 
that gives double-height characters; 

BYTE JAPAN 

and a 40- character by II -line kanji 
display mode that displays kanji 
characters in a clear 16- by 15-dot 
font. The display adjusts to any con
venient viewing angle and folds down 
to cover the keyboard when it's not 
in use, 

Internal nickel-cadmium batteries 
supply the power, and an additional 
memory backup battery protects 
main memory for at least one month, 
An AC adapter is avai lable, and Fujit
su says it will run off a car battery 
(called a (zaabatteri by Fuj itsu). 

LASER PRINTERS 
Laser printers have yet to make their 
impact in Japan, if you'll forgive a bad 
pun, Mostly, they're still expensive, 
bulky, desk-size contraptions. But the 
quality they offer is start ling: You get 
magazine-quality printing at speeds 
of around 10 pages per minute, TEC 
(Tokyo Electric Company), whose 

courier 2400 

[]Ih ilobotics 
Inquiry 324 

Laser printers have yet 

to make their impact 

in Japan, if you'll 

forgive a bad pun. 

daisy-wheel printers are marketed in 
the u.s, under the C. Itoh name, 
showed a tabletop laser printer at the 
show. The new BP-IO laser printer isn't 
available to consumers yet. but OEM 
(original equipment manufacturer) 
samples are going for on ly about 
$1200 apiece. The BP-IO is quiet. 
weighs only about 60 pounds, and 
comes with both 8-bit parallel and 
RS-232C interfaces. It prints 10 letter
size pages per minute at a dot den-

(continued) 

8100 McCormick Blvd" Skokie, IL 60076 
Phone: (312) 733-0497 
Outside Illinois: 1-800-Dial-USR 
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10,20,33 AND 44 MEG INTERNAL AND EXTERNAL HARD DISK SYSTEMS 

Internal 
External 

10 MEG 20 MEG 33 MEG 

$469 $929 
$619 $1029 

Externals mounted with Independent power supply and fan. Fully DOS 2.X or 3.X compatible. Both Internals and 
Externals boot from Hard Disk. 33 and 44 Meg Internal Disks include extender power supply. The system comes com
plete and ready to install with the Hard Disk, Controller, Cab les, Manual , Software, and Mounting Hardware. One Year 
Warranty. 

33 Meg Hard Disks are available with combined Floppy IHard Disk Controller Card for 

COmPAQ" 

6401, 0"1 3601 Drive, 
0"1 10 MI.I"tel'llCll Hard Drivi 

Tapelackup Ullit. 

$3495 

44 MEG 

$1129 
$1229 

Now using 3 liz " shock-mounted Winchester drives. The 
same as used in the Compaq Plus" . Also available with 
2 half·height drives and 10 MEG HD- $2749 Includes Monitor IBM PC"" 
Or upgrade your Compaq to a Compaq Plus" equivalent 
with our 3 'h " shock-mounted Winchester disk kit . In
cludes Hard Disk, Controller, Cables, Manual, software, 

With 20 Meg Intemal Hard Drive-$3621 
With 33 Meg Intemal Hard Drive-$3955 
With 44 Meg Internal Hard Drive-$4155 

CALL 
and Mounting Hardware. One year warranty. $549 

CO"PI~ I, .... . 10 ..... 4 ' ... d .... k .... ( g .. p . ~ ' I~. la' COII,l q [k.k 'I'O .... 
lf1,duu rk, o' Co. , lq[oao,. I .. Co ' JtO ratlo ft . IIMb • .,.. .. _ .... IJ.Mc.tp. 

Call us for compt=lhlve prices on larger qU1n1ilies of RAM I , 

64KRAM 
Set of 9 chips, 200 or 110 N~ 

256KRAM 
Set of 9 chips $39 

INTEL 8087 
Math Co-processor 

10 
AST SlxPak Plus"" PC'S LIMITED 

Six Function Carel 

Quantities of 50 
or more sets $29 

= 11 - ':: __ 1 

w/64K $249 
w/384K$299 

OnC'Ynr\l'arnnl)' 

• Upgn dablt luj84K 
oClodc lu lt ndu 
oSort ,,'u tinciudrd 

SOLVE YOUR POWER PROBLEM. 

XT~ POWER 135W 

w/384K $209 

'I'lnlldPOft 
' Srri., I Por( 
• Oplionll GlmrPorl. IlS 

MITSUI ISH I 
Hall·Htiahl. DS/DD 

$85 
TEAC 

H·B, Half·Helahl. DS/DD H1If·H(I,11I,DSIDO 

$95 $75 
Irwin Tape 

Backup System 
... ~$89 

IBMPCAr ....,~_~] 
PRODUCTS ~ 

128K RAM ,,, $49 
20 MEG In"rnal Hard DI,~ $559 
32 MEG I n"rnaIHardDb~ $729 

$595 
One Year Warranty. CALL Fully XT" compatible. 

Directly Replace< Power Suppl y in PC" Full ), {Om pl llb ir " 'IIH.\.I I'C AT '" Disk CnrHro ll r r, [lOS .\.0 or ,\.I 

Tbue art hljlh·perrormance dil l!. drlvu, 
well·, ulltd rOt the ATTIof

, 

• Usc~ F1opp), Conlfo llrr Card • tbl( IIclRhI 

8087·2-CALL 

T . .. I' Du IODM' Jo .. .. k .......... ~nltf' ..... 1 
aII ..... h . .. I .. I . ...... ....... ,""''''' ••• U .. I .. 
. .. Ilul. c.Jl lrlhk l[III,pon fot "" "1'11 
.Ulborlullo ......... . o.lIL .. .,n." .. pal'" 
Aay ..... LIoo,It . .. ... . ' . ........ 110 1 10% 
... . 1<I( kl • • 1 ... , .. ,,1. <~ •• k ..... ..,.o..s.n, 
.... u . .w .... r( .. 'II. ..... nlcuhp"'''. II'.p. 
p~d <lI.pl.y p • .,.,h .... GI'd.. n U'. "crp .. d. 
No .... d.J. .... . o' ... IUo .... II. rCltd.J" ' " ,. 
<u ... fo ........ I • .•• [ . pI'< lI. 

Compaq, TEAC, IBM, 
Irwin, Inrd and MitsuiJishi arc: 
trademarks of their respective 
comp2nlc:s. All bnnd names are 

,... registered trademarks. We 2rc an 
LJ independent salcs organization, 
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• IO. H Mrll Form:altrd u plcilr I l o w Powu 

'1111 " ' In dtlll lr~ ISOW • lIKd in Compaq I)ukpro. 

D PC'S LIMITEDTM 
OUTSIDE TEXAS, ORDERS ONLY, CALL 1·800·IBM.SISO 

7801 N. Lamar, #1-200, Austin, Texas 78752 
All calls for technical support and inside Texas, 

call (512) 452·0323. 
Telex No. 9103808386 PC LTD 
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sity of 300 dots per inch. I want one. 
Another printer that impressed me 

was Fujitsu's latest dot-matrix printer. 
the DPL 24. It's a 24-pin printer with 
the best letter-quality printing I've 
seen from a dot-matrix printer. It is 
reasonably fast at 80 characters per 
second (cps). and it also has a 160-
cps correspondence-quality mode 
and a 240-cps draft-quality mode. The 
DPL 24 has other nice features too. 
like selectable fonts using optional 
cartridges and the ability to download 
special fonts. It comes in two models: 
The Model D is Diablo 630 API-com
patible. while the Model I was de
signed for use with the IBM Personal 
Computer (PC). Unfortunately. Fujitsu 
informed me that the DPL 24 was an 
export model and that there was no 
way I could buy one in Japan. 

NEW FROM NEe 
A recent addition to NEC's PC-9801 
computer family is the PC-980IM3. 
The PC-9801 machines hold the domi
nant position in the microcomputer 
market in Japan. analogous to the IBM 
PC in the U.s. market. The la[est 
model. the M3. is similar in most 
respects to its predecessor. the F3 . 
The machine is based on the 8086-2 
processor running at 8 MHz and 
comes with 256K bytes of standard 
RAM. expandable to 640K bytes. It 
has extensive Japanese-language 
capab iliti es. supported at the 
operating-system level by either 
Cp/M-86 or MS-DOS or PC-Ux. NEC's 
version of UNIX System Ill . (PC-UX is 
a $1200 option. though.) The machine 
is similar in most respects to the APC 
III sold in the U.S .. but the main unit 
of the PC-980 1M3 includes both a 
I-megabyte 5 !I.i-inch floppy-disk drive 
and a 20-megabyte hard-disk drive. 
(The PC-980 I M2 I wrote about in the 
May BYTE Japan. page 355. has two 
I-megabyte floppy disks.) 

The price for all this is not unreason
able; the M3 costs about $3285. but 
the usual 20 percent discounts avail
able in the Akihabara electronics 
district in Tokyo would bring that 
down to on ly about $2630. 

Incidentally. NEC finally managed to 
put together a comparison sheet 

BYTE JAPAN 

listing the differences between the 
u.s:s APC III and Japan's PC-9801M2 
and M3 computers. The major dif
ferences are that the Japanese com
puters have standard kanji-support 
ROM and a standard I-megabyte 
floppy-disk interface. along with 256K 
bytes of RAM-versus 12 8K bytes in 
the APC III. The M3 also comes with 
a standard 20-megabyte hard disk. 
(The PC-9801 M3 also contains an in
terface for 5 !I.i -inch. 320K-byte f1oppy
disk drives. which ca n be connected 
externall y.) 

The basic character sets of the two 
countries' machines also differ slight
ly. The APC III is IBM-compatible but 
the PC-980 I M2 and M 3 use the liS 
(Japan Industrial Standard) character 
set. The graphics video RAM con
figurat ion is also somewhat different. 
And there is an extra 8K bytes of text 
video RAM for kanji support in the 
Japanese machines. Finally. with the 
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A recent addition 
to NEC's PC-9801 

computer family 
is the PC-980IM3. 

Japanese machines you can select the 
processor speed: It can be either 8 or 
5 MHz. while the APC III runs at a 
fixed 8-MHz rate. 

Other than that. the differences in
volve the availability of optional 
boards and peripherals For the 
Japanese mach ines. you can buy a 
cassette-tape interface. a music board. 
a 68000 central processor board and 
its companion RAM board. and a 
CPIB (general-purpose interface bus) 

(continued) 

8100 McCormick Blvd., Skokie, IL 60076 
Phone: (312) 733-0497 
Outside Illinois: 1-800-Dial-USR 
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Collector rrdition 
BYTE COVERS 

The Byte covers shown below are available as beautiful Collector Edition Prints. 
Each full color print is 11 in. x 14 in., including a 11/2 in. border, and is part of an 
edition strictly limited to 500 prints. Each print is faithfully reproduced from the 
original painting on museum quality acid-free paper, and is personally inspected, 
signed and numbered by the artist, Robert Tinney. A Certificate of Authenticity 
accompanies each print attesting to its quality and limited number. 

# 17 Winter Computing $30 # 18 Seventeen Seventy-Six $30 

# 13 Future Computers? $30 #14 

#9 Software Piracy $30 #10 Programming Route $30 

Collector Edition Prints are carefully packaged flat to avoid bending, and are 
shipped UPS. The price of each print is $30, plus $3 per shipment for postage and 
handling ($8 overseas). If four or more prints are ordered, the price of each print 
is only $25. 

To order your own favorite Byte cover as a beautiful Collector Edition Print, use 
the convenient coupon below. Visa or MasterCard orders may call 1·504-272·7266. 

#19 Crystal Ball $30 #20 Digital Arts $30 

$30 #16 Chip Building $30 

#11 Forth $30 #12 Future Past $30 

Card No. _______________ _ 

Exp. Date: _______________ _ 

SHIP MY PRINTS TO: 
Name: 
Address: _______________ _ 

336 BY T E • AUGUST 1985 



board. Eight types of display units are 
available. along with a variety of kanji 
printers. Strangely. the printer inter
face is a conventional Centron ics
compatible 8-bit parallel interface in 
both u.s. and Japanese machines. but 
the connector is different: The APC III 
uses a 36-pin connector. while the 
Japanese machines use a 14-pin con
nector on the back of the computer. 
The connectors on the printers them
selves are standard 36-pin connectors. 
NEC is the only Japanese manufac
turer I know that uses a different type 
of connector. 

BROTHER DOES IT AGAIN 
Back in the October 1984 BYTE Japan 
I wrote about my Brother EP-44 por
table electron ic typewriter with its 
built-in RS-2 3 2C interface. Now 
Brother has come out with its new 
WP-600 portableword processor. and 
it's even better. The printing element 
is the same as in the EP-44; it's a 
24-pin head that produces crisp near
letter-quality printing either. on ther
mal paper or on ordinary paper using 
the built-in ribbon cartridge. I think 
the keyboard is much better. though
the key tops are sculptured. and the 
key travel and light touch make it easy 
to type quickly and accurately. 

A 24-character LCD shows what you 
type; as you type. new characters ap
pear on the right and the displayed 
characters are all shifted to the left. 
so that as a character is shifted off the 
left end. it is printed on the page. You 
can overwrite or correct any charac
ters in the display. Alternatively. you 
can type directly into the memory and 
print out your document later. Com
mon word-processing functions like 
underlining. insertion and deletion. 
centering. flush-right margins. global 
search and replace. and decimal tab
bing are done with a control key. 
ca lled a code key. which is just to the 
left of the space bar. Keys that per
form the different control functions 
are clearly marked in blue on the key 
tops. The WP-600 also has a second 
shift key that allows each of the keys 
to be used for additional characters 
like European language symbols. the 
Greek alphabet. and special symbols. 

BYTE JAPAN 

The WP-600 has 14.3K bytes of user 
memory. organized into nine file 
areas. You can refer to files by name 
or number. and a file can be of any 
size up to the limits of available 
memory. Files can be combined. 
copied. or printed. 

The built-in RS-232C interface can 
operate at rates from 75 to 1200 bits 
per second; you set the desired rate. 
parity. etc.. using the display. When 
the front-panel switch is set to Ter
minal. the WP-600 becomes a full
duplex terminal or a serial printe'r. ac
cessible through the RS-232C connec
tor on the side of the unit. With less 
memory. my EP-44 works the same 
way; I use it as a second printer. 

An outstanding feature of the 
WP-600 is that there's a portable 
battery-powered 3 V2- inch floppy-disk 
unit available for it. You can transfer 
files between memory and the disk by 
simple keyboard commands. The 

courIer 2400 
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FB-IOO disk unit is a little over 2 inches 
high. 5 inches Wide. 6V2 inches deep 
and weighs less than 2 pounds. Each 
3V2-inch floppy disk holds lOOK bytes. 

Here in Japan. the list price of the 
WP-600 is equivalent to only about 
$385. and the FB-IOO floppy-disk 
drive sells for a surprisingly cheap 
$195 or so; they're likely to be avail
'able soon at discounted prices here 
in Tokyo. Brother assures me that 
both the WP-600 and the FB-lOO wil l 
be available in the U.s. by the time 
you read this; I don't know the U.s. 
price for the WP-600. but the disk 
drive should have a U.s. list price of 
about $250. 

NEXT MONTH 
The September BYTE will be the 10th 
anniversary issue of the magazine. In 
my column I'll be telling you the 
history of Japanese microcom
puters. _ 

8100 McCormick Blvd., Skokie, IL 60076 
Phone: (312) 733-0497 
Outside Illinois: 1-800-0ial-USR 
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, 
~nd smaller. 

The new Okidata Microline 192 does everything the 
bigger, bulkier printers do . And more. But in a much 
smaller space. 

It's easier to operate, too. With push-button menu 
select programming, so you never have to touch a 
DIP switch to set fonts, line widths, underlines 
and such. 

It's compatible with your computer. Just plug it in 
and put it to work, without changing control codes. 
And, it's compatible with you. Long-life cartridge 
ribbons pop in and out without so much as smudging 
a finger . 

Super-quiet operation and super-fast bidirectional 
throughput make the new Microline 192 one handy 
printer to own. All this, plus our full one-year warranty 
(try to find that on most printers), makes it the only one 
you should own. 

The new Okidata 192 and the wide-column 193 . 
Simply stated . .. better. 

For more information, call toll free 1-800-0KIDATA. 

OI(lQ~I~ 
Mt. Laurel, NJ 08054 

We put business on paper. 
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COMPUTERS 
IBM ENHANCED AT .... 5355 
IBM ENTRY LEVEL AT .. 3647 
IBM PC, 1 DSDD DR, 

256K ............... 1559 
IBM PC, 2 DSDD DR, 

256K ... . ........... 1669 
IBM PC, NO DRIVES, 

64K ................ 1304 
IBM PC, 2 HALF/I-NTES, 

256K .. .. . . . . ....... 1669 
IBM XT, 1DSDD 

DR/10MB,256K ..... 3355 
IBM XT, 1DSDD DR/TAN DON 

HD,256K ... ........ 2108 
COMPAQ, 2 DSDD, 

256K . ... ........ . .. 2153 

MONITORS 
AMDEK300G .. . . . .... . 
AMDEK300A .. . . .. . . ... 133 
AMDEK31OA ........... 145 
AMDEK 600 RGB 

COLOR .............. 420 
AMDEK 710 SUPER 

HI RES COLOR .. . .... 557 
IBM COLOR ............ 636 
IBM MONOCHROME .... 253 
PRINCETON MAX-12 . . . . 160 
PRINCETON HX-12 RGB 

COLOR ......... .... . 479 
PRINCETON SR-12/SCAN 

DOUBLER ........... 890 
QUADRAM 

AMBERCHROME . . . . . 171 
QUADRAM 

QUADCHROME II . . ... 438 

MISCELLANEOUS 
MEMORY, 64K CHIPS ... . 10 
MEMORY, 256K CHIPS ... 54 
PRINTER CABLE ... . . ... 25 
MICROFAZER BUFFER, 

8K .. .. . .. ........... 131 
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• Low Low Prices 
• No Surcharge for MasterCard and VISA 
• Open 9 AM to 7 PM Eastern (Mon-Fri) 

9 AM to 2 PM Eastern (Sat) 

1-800-237-4048 
~,ii~~~~~ (ORDERS ONLY) 

MICROFAZER BUFFER, 
64K ......... ... . . ... 217 

VERBATIM, DSDD DISKS 22 

DISPLAY CARDS 
STB SUPER HI RES 400 . 402 
HERCULES COLOR . . . . . 149 
IBM MONOCHROME. . .. 242 
IBM COLOR . . . . . . . . . . .. 228 
EVEREX GRAPHICS 

EDGE .... .. . .... .... 341 
GENOA SPECTRUM .... 331 
TECMAR GRAPHICS 

MASTER ............. 459 
PARADISE MODULAR 

GRAPHICS ......... 272 

BOARDS 
AST SIX PACK PLUS, 

64K ....... . . . . .. .... 261 
AST MEGAPLUS, 64K . .. 285 
AST MP-2, 64K. . . . . . . . .. 228 
AST ADVANTAGE, 128K . 396 
AST VO PLUS ... . .. .... 122 
JRAM-2 . . ... . ..... . ... . 169 
QUADRAM QUADBOARD, 

e5K ..... . . . . . .... . . .. 240 
QUADSPRINT . . . . . . . . 435 
TECMAR CAPTAIN, 0K .. 219 
TECMAR FIRST MATE, 

0K ........... . .. . .. . 200 
TECMAR WAVE XT, 64K . 187 
TECMAR JR CAPTAIN, 

128K . . . ... .. . ....... 303 

MODEMS 
HAYES 2400 .. . . . . . . . . . 655 
HAYES 300B . . . . . . . . . .. 208 
HAYES 300/1200 . . . . . . .. 429 
HAYES 1200B w/ 

SOFTWARE . . . . . . . . . . 395 
HAYES 1200B . . . ... .. .. 351 
VEN-TEL HALF CARD ... 374 
VEN-TEL 300/1200 

INTERNAL . . . . . . . . . . . 341 
AST REACH HALF CARD 

1200 ................ 362 

Ci:iM?U1iEM 
MAMr 

1901 S. TAMIAMI TRAIL, VENICE, FL 33595 

PRINTERS 
OKIDATA 83A, WIDE 

CARRIAGE. . . . . . . . . . . 567 
OKIDATA 84p, WIDE 

CARRIAGE. . . . . . . . . . . 679 
OKIDATA 92P . . . . . . . . . . . 385 
OKIDATA 93p, WIDE 

CARRIAGE. . . . . . . . . .. 602 
OKIDATA241OP ... . . .. 1823 
OKIDATA 182 . . . . . . . . . .. 220 
OKIDATA 192 ... . ... . ... 363 
EPSON RX-80 .. . . . . . . .. 240 
EPSON FX-80, 

TRACTOR ........... 382 
EPSON LX-80 .......... 248 
EPSON RX-80FT PLUS . . 268 
EPSON RX-100, WIDE 

CARRIAGE . . . . . . . . . .. 417 
EPSON FX-100, WIDE 

CARRIAGE . . . . . . . . . .. 531 
EPSON JX-80 COLOR 

PRINTER .. ..... .... . 531 
EPSON LQ-1500 

PARALLEL . . ......... 1042 
NEC 2050 ........ . . . ... 710 
NEC 3550 . . . . . . . . . . . . . 1425 
NEC8850 .. ...... . .... 1845 
JUKI 6100 . ... .. ........ 362 
JUKI 6300 . . . . . . . . . . . . . . 695 

ACCESSORIES 
OKIDATA82/92 

TRACTOR ........ ... . 46 
NEC Bi-DIRECTIONAL 

TRACTOR ...... . . . . . 156 
NEC CUT SHEET GUIDE . 77 
JUKI 6100 Bi-DIRECTIONAL 

TRACTOR ........... 105 
JUKI 6300 Bi-DIRECTIONAL 

TRACTOR .. ........ . 124 

1-800-237-4048 
Call for Non-Advertised and Lower Current 
Prices. IBM is a registered Trademark of 
International Business Machines. Prices 
subject to change. We accept MasterCard, 
VISA. American Express, Diners Club. Money 
Orders. certified and personal checks and 
COD shipments . Returns are subject to a 
15% restocking fee. 

IN FLORIDA CALL 813-493-2736 
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Two new 
language 

systems and 
two new 

books 

BY DICK POUNTAIN 

Dick Pountain is a technical autflor 
and software consultant living in 

limdon. England. He can be 
con tacted cia BYTE. POB 372. 

Hancock. NH 03449. 

B·Y·T·E U.K. 

Declarative Update 
Since the theme this month is declar

ative programming languages, I'm 
devoting my column to a miscellany 

of items that help personal computer users 
get in on the declarative act. To be more 
specific. I'll take a brief look at two new 
books on logic and functional programming 
and at two new language systems for the 
IBM Personal Computer (PC) and the 
Macintosh. 

A GLIMMER OF HOPE 
I have recently begun to learn the Hope lan
guage (see "A Hope Tutorial " by Roger 
Bailey, page 235) using an interpreter that 
runs on the IBM Pc. This interpreter. devel
oped at Imperial College, is avai lable for 
downloading from BYTEnet Listings, (617) 
861-9774. 

The original Hope system runs at Edin
burgh University as a compiler on a DEC-I0 
mainframe computer. A group at Imperial 
College subsequently produced an inter
preter for a large subset of Hope for the 
VAX under VMS. 

The computer department at Imperial 
College has been quicker off the mark than 
most in embracing the personal computer 
age. Research assistant Victor Wu has writ
ten a version of the Imperial College inter
preter in Pascal for the IBM Pc. Although 
Hope is still very much an experimental 
language, this interpreter is robust enough 
and easy enough to use that it can serve 
as an excellent learning tool: a degree in 
computer science is not required to get it 
running. 

This new version of Hope runs under PC
DOS 2.0 and comes as two 8088 segments 
(i.e.. 128K bytes), which leaves very little 
workspace to play with; an enhanced ver
sion will be able to use bigger memories. 

The interpreter is booted by simply typ
ing HOPE from the PC-DOS prompt. and 
it takes about 30 seconds to come up 
(mostly in-memory pOinter juggling time 
rather than disk-access time) . You are then 
presented with the Hope prompt >: and 

are ready to enter programs. 
Using the Hope interpreter will be a 

familiar experience to anyone who has used 
a LISP interpreter on a personal computer; 
it works in a similar way. 

Those readers who have only used BASIC 
interpreters will find it less familiar. Since 
Hope is a functional language, the activity 
of programming consists of declaring func
tions, whose definitions are then stored in 
memory; there can thus be a number of dif
ferent "programs" in memory at the same 
time, whereas BASIC normally permits only 
one. 

This rai ses a rather delicate point of 
semantics. In Hope, strictly speaking, a 
"program" is the application of a function 
to its actual arguments. As in LISP or 
FORTH, a series of definitions is entered, 
cu lminating in the definition of the function 
that does the job. To run a program, you 
type the name of this last-defined function 
with appropriate arguments. Nevertheless. 
to keep us on familiar territory, I shall talk 
about the definitions themselves as "pro
grams" as they more or less correspond to 
the source code of a conventional program. 

The Hope interpreter provides some 
facilities for inspecting and editing function 
definitions that have already been entered, 
though they could not be described as add
ing up to a full editor. I found that these are 
sufficient for entering small programs and 
learning your way around the system. For 
larger programs a separate editor makes 
sense. 

I was pleased to find that the Notepad in 
Borland's SideKick program works extreme
ly well in this role and gives you an editor 
that is available at a keypress from inside 
the interpreter (more on this later) 

A Hope program consists of a declaration 
containing the name and type of a function. 
followed by a series of recursion equations 
that describe the value of the function for 
all possible patterns of its arguments. The 
required pattern matcher is built into the 

(continued) 
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POWER TOOLS 

aUICKREPORT™ 
dBASE Report Writer 

• Prints any kind of report or form 
• Up to 6 databases per report!! 
• Use bold, italics, etc. 
• Incredibly easy to use 
• No programming required 

aUICKCODE IIITM 
dBASE Program Generator 

• Create PRG files automatically 
• Data entry screens 
• Data input error checking 
• Computed fields & totals 
• Link up to 8 databases! 

Why write programs yourself? 
Let QUICKCODE III do itl 

dBASE Graphics System 
• Pie, line, bar charts 
• Printer, plotter, or CRT 
• Many automatic features 

dUTIL IWM 
dBASE Program Utility 

• Finds program errors 
• Improves code 
• Saves time 
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interpreter. For example. a program to 
count the number of elements in a list 
looks like thi s: 

typevar : alpha ; 
dec listcount : list(alpha) - > num ; 
--- listcount(nil) < = 0 ; 
--- listcount(x :: y) < = 

1 + listcount(y) ; 

This program counts lists of objects 
of type alpha. where alpha can be 
any type that Hope supports. The im
perial College implementation sup
ports types num (which are positive 
integers only). char (characters). and 
truval (Boolean truth values). together 
with lists and sets of those types. So 
we could run the program either as 

> : listcount([3,4,5,6]) ; 
> : 4 : num 

or 

> : listcount("zeitgeist") ; 
> : 9 : char 

or even 

> : listcount([true,false,true,true, 
false]) ; 

>: 5 : truval 

Note that the terminating semicolon 
is essential for all inputs to Hope. that 
list arguments need their square 
brackets. and that a literal string like 
"zeitgeist" is treated by Hope as an 
alternative way of writing a list of 
char. The declaration of typevar 
alpha is actually redundant because 
alpha and beta are predeclared in the 
system and ready for use. 

if you enter listcount ; alone with
out arguments. Hope returns its type. 
list(alpha) - > num. it's generally 
true that all defined objects will return 
either their type or status (in the case 
of switches like trace and time) if they 
are entered without arguments. 

The program can be entered mere
ly by typing each line at the prompt. 
followed by a carriage return. Hope 
allows you to format the code with 
spaces and tabs for indentation and 
it "remembers" such formatting. 

There is no block structure (as is 
found in Pascal or C) and no marker 
for the end of a program. New recur
sion equations can be entered at any 

time (like adding lines to a BASIC pro
gram). and they are appended to the 
end of the program, the equations be
ing stored in the order in which they 
were typed. 

1Ype and syntax checking are per
formed immediately upon program 
entry. A recursion equation that con
tains either a type or syntax error will 
not be accepted and must be retyped 
correctly. 

The error messages are in plain 
English; for example: 

> : --- listcount(x) < = 0 ; 

%HOPE Types incompatible 
list(alpha) 
num 

The two offending types are printed 
out below the message (%HOPE indi
cates a message from the Hope inter
preter). 

The philosophy of Hope is that as 
many errors as possible can be 
caught upon entry; run-time error re
porting is much less powerful. al
though it can tell you that no match
ing equation was found for a par
ticular argument. thus inviting you to 
add a suitable one. 

Some run-time errors, especially 
those involving memory manage
ment. may trigger more cryptic error 
reports from the underlying Pascal 
run-time system. 

A program can be inspected by typ
ing the command display ;, which lists 
the source for all the user-defined 
functions on the screen, or by display 
listcount ;. for instance, which just lists 
listcount. 

The listing might not be in the order 
in which you entered the program. as 
operators. typevars, and data declara
tions are listed first before all function 
declarations. It's also possible that in 
the listed version. Hope may have 
altered the parentheses. adding some 
extra levels on occasion. 

The modify command allows a 
limited editing of programs. If modify 
listcount ; is typed. Hope offers the 
declaration line first. thus permitting 
its type specification to be altered 
(you can't actually delete the declara-

[continued) 



Announcing 

THE NATIONAL HISTORICAL SOCIETY 

CML WAR CHESS SET 
Richly detailed portrait sculptures of great American heroes 

-in solid pewter, solid brass and fine enamels. 
An heirloom chess set to be enjoyed for generations. 

Created by the world-famous craftsmen of The Franklin Mint. 

Major General 
Villiam Tecumseh Sherman 

BISHOP 

General in Chief 
Ulysses S. Grant 

KING 

Available only by direct subscription. 

Issue Price: 
$17.50 per sculptured chess piece. 

Limit: One complete set per subscriber. 

Please enter your subscription 
by August 31, 1985. 

The National Historical Society Civil War 
Chess Set is a dramatic and fascinating 
tribute to the heroes of both North and 
South. For the playing pieces include 
richly-detailed 3-dimensional portrait 
sculptures of the great Generals on both 
sides, as well as enlisted men. 

Each figure will be captured for the ages 
in solid pewter, then set atop a solid brass 
pedestal base encircled by a richly colored 
enamel band-blue for the Union, gray 
for the Confederacy. And every nuance of 
facial expression, uniform and weaponry 
-right down to buttons, braiding, sabers 
and carbines-will be depicted with un
compromising accuracy. 

The result is a work that will bring last
ing pleasure to chess enthusiasts, history 

This handsome pewter-finished chessboard and fitted 
presentation case will be provided as part of the set. 

buffs, collectors of military miniatures
anyone who appreciates our nation's heri
tage. A work of heirloom quality, certain 
to evoke admiration and envy from all who 
see it dramatically displayed in your living 
room, den or office. 

Crafted for the Society by The Franklin 
Mint, each figure is scaled to suit the role 
assigned to it in the game of chess. The 
chessmen will be issued at the attrac
tive price of $17.50 each. The handsome 
pewter-finished playing board, the fitted 
protective case, a Certificate of Authen
ticity and specially written reference mate
rials will be provided at no added cost. 

As a subscriber, you will receive two 
sculptured pieces every other month. You 
will, however, be billed for only one chess
man at a time-a total of just $17.50 per 
month. In addition, you will be given the 
option to complete your set even earlier
but will be under no obligation to do so. 

No advance payment is required. But 
please note that the accompanying appli
cation is dated and should be mailed no 
later than August 31, 1985. 

General in Chief 
Robert E. Lee 

KING 

Major General 
J .E.B. Stuart 

KNIGHT 

<e) 1985 FM 

r------ SUBSCRIPTION APPLICATION ------

Please mail by August 31, 1985. 

The National Historical Society 
c/o The Franklin Mint 
Franklin Center, Pennsylvania 19091 
Please enter my subscription for The National 
Historical Society Civil War Chess Set, consist
ing of 32 chessmen. 

I need send no money now. I will receive 
two new playing pieces every other month, 
but will be billed for just one piece at a time
$17.50' per month-beginning when my first 
shipment is ready to be sent. I will receive the 
fitted presentation case and pewter-finished 
chess board at no additional charge. 

·Plus mv state safes tax and S.50 
per chessman (or shipping and handling. 

Signature _________ _ 
,,1..1.. A PPL.ICAT I ONS A RE SU8JEC T TO ACCEPTANC E . 

Mr./Mrs./Miss ________ _ 

Address, __________ _ 

City _ __________ _ 

State, Zip, ________ _ _ 

Limit: One set per subscriber. 

Canadian residents will be billed $49 (Cdn. $) 
for each shipment of two chess pieces, payable 
in two equal monthly installments, with the 
first payment due prior to shipment. 49 L ____________________________ _ 
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tion, so once declared, a function is 
there to stay). We could, for instance, 
change listcount to list(num) - > 
num. 

Then the equations are presented 
one after another, and a menu offers 
the choice of deleting or replacing 
each equation, or inserting a new one 
before or after it. 

It is not possible to edit the text of 
an individual equation, which must be 
retyped in full if necessary-hence the 
value of a separate editor. 

Hope programs can be traced or 
timed by commands called, oddly 
enough, trace and time. 'Tracing can 
be applied to a list of named func
tions (e.g .. trace listcount ;) or it can 
be applied to everything (trace all ;). 
It must be switched on with trace on ;. 
Timing is switched on in the same way 
and returns the execution time in 
lO-miliisecond units, rather too coarse 
grained to time very simple evalua
tions, which always return O. 

The save command saves the con
tents of the workspace to disk under 
a filename, which is given the default 
extension of .HOP automatically. 
Such files can be read back in using 
the load command. The files contain 
plain ASCII (American Standard Code 
for Information Interchange) and are 
accessible to any standard software 
tools. 

One feature of these commands 
that may cause surprise at first is that 
in a file written by save, function 
declarations are separated from their 
equations and saved at the beginning 
of the file. This is to ensure that when 
a file is read back iTt all functions will 
have been legally declared before 
they are used in other function 
bodies. Unlike LISP. Hope does not 
tolerate the use of a function's name 
before it has been declared. 

Input/output (I /O) is often rudimen
tary in functional languages, but Hope 
supplies an interface to PC-DOS on 
two levels. Character I/O is provided 
by the built-in functions putch and 
getch, while file I/O can be performed 
by treating named PC-DOS devices as 
" lazy lists" (that is, lists whose 
elements are only produced on 
demand). 

I've found SideKick to work well as 
an editor for Hope, apart from the an
noying fact that when an edited file 
is loaded, the new equations don't 
overwrite the previous versions but 
are appended at the end of the 
program. 

The definition of Hope forbids 
"overlapping left-hand sides:' that is, 
more than one equation with the 
same left-hand side. The interpreter 
used at Imperial College currently ig
nores them (a limitation that is clear
ly documented) and executes the first 
version, which in my case is the un
edited version . 

This makes deletion of the old ver
sions necessary before or after load
ing the new versions, although in prac
tice I find it easier to restart Hope 
from DOS and then load (I'm using a 
RAM disk, which makes this a fast 
operation). 

A more satisfactory behavior in an 
interactive interpreter, short of an in
tegral full-screen editor, would be for 
new equations to overwrite "over
lapped" old ones just as is done by 
BASIC lines with the same line 
number. Alternatively, if this is unac
ceptable, a global delete command to 
remove whole definitions is needed. 
Using one of these solutions, the 
system could provide interaction as 
fast and convenient as the best of 
BASIC or FORTH systems. 

The full solution is the implementa
tion of modules, which Victor Wu is 
incorporating into the next version. 
Sealed program modules will be able 
to be saved, loaded, and killed, thus 
tidying up the ergonomics at the 
same time as providing a powerful 
mechanism for hiding private pro
gram and data definitions. 

Don't exp~ct miracles on the perfor
mance front. Functional languages are 
generally slow and memory-consum
ing on conventional hardware, and 
Hope is no exception. I tried running 
the Sieve of Eratosthenes benchmark 
and discovered that. even using "lazy 
evaluation" for the number list (Icons 
rather than :: ), only primes up to 174 
could be computed in the available 
workspace. If you use an "eager" list. 

(co~ti~ued) 



[t'll be a warm day in Prague 
before most Americans learn to spell 
correctly. And no wonder. "I before E 
unless it's preceded by C, or sounds 
like A" .. . ' It's enough to drive 
anyone to defect. 

But now, in a burst of American 
ingenuity, CYMNMcGraw-Hili 
introduces Final Draft, the word 
processor that makes spelling as easy 
as ABC. 

Well, actually, spelling correctly 
is as easy as S. You see, after you've 
completed your document, you need 
only press S, and Final Draft will 
check your spelling with its 80,000-
word dictionary. Typos need never 

again become an international 
incident. 

But although the spelling check 
is certainly worth its weight in 
korunas, Final Draft also offers 
features like automatic red-lining and 
strike-out , table of contents and 
index, floating footnotes , thesaurus 
and merge-print, features you won't 
find in comparably-priced systems. 
Nor in systems twice our price. 

Now you 're probably wondering 
if power is synonymous with 
difficulty. Check your thesaurus and 
relax . Final Draft has only 35 
commands. Not 305, like most of our 
complicated competitors. And our 

commands are alphabetically
assigned so that you can learn them 
quickly and remember then easily. 
You can learn Final Draft the first 
day and master it the second. Now 
that's American ingenuity. 

So whether you're a champion 
speller, or just a college graduate , 
Final Draft will cover you. From 
aardvark to zymurgy. And 
everywhere in between. Like 
Czechoslovakia. 

• 

Inquiry 355 for End-Users. 
~ Inquiry 356 for DEALERS ONLY. 

" The word processor 
'l from CYMNMcGraw-Hill. 

Call 800-292-CYMA. 

SPELLING CZECH 



One Board ... 
One Family 

At the heart of every Stride 400 
Series microcomputer. from the 
floppy-based 420 to the 448M byte 
460. is an identical CPU board. 
This guarantees compatibility 
throughout the entire product family 
And it means. our CPU board was 
designed with standard features that 
are either options or simply unavail
able on other microcomputers: 
o 68000 microprocessor (10 MHz 

with no wait states) 
o VMEbus 
o 256K bytes RAM 
05 1/4" 640K byte floppy 
o Battery-backed real time clock 
o 4K CMOS RAM 
o Four RS-232C serial ports (Stride 

multiuser BIOS) 
o Centronics bi-directional parallel 

port 
o Omninet Local Area Network 

(Liaison LAN software) 

With this basic design. Stride is 
able to explore the full range of 
68000 applications from an advanced 
multiuser. multi tasking BIOS to 
built-in local area networking. No 
other microcomputer offers the 
flexibility to run over a dozen dif
ferent operating systems and more 
than 30 languages/compi lers. 

The basic design is backed by a 
rich option li st: 
012 MHz 68000 processor 
o VMEbus (Eurocard) cage 
o Low cost. high speed graphics 
o NOD™ cursor control 
o 12M bytes of RAM 
o 448M bytes of hard disk storage 
022 serial ports 
o Floating point processor 

(NSI608l) 
o Cartridge streaming tape backup 
o Memory Management Unit 

Formerly Sage Computer 

For more information on Stride or the 
location of the nearest Stride Dealer 
call or write us today. We'lI also send 
you a free copy of our 32 page product 
catalog. 

Corporate Offices: 
4905 Energy Way 
Reno. NV 89502 
1702) 322-6868 

Regional Offices: 
Boston: 1617) 229-6868 
Dallas: 1214) 392 -7070 
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only 76 can be handled. 
The point of including this informa

tion is to dissuade anyone who might 
think they're going to use this free 
Hope to write a real-time airline book
ing system. Instead. regard it as a 
sampler with which to investigate the 
very real advantages of the functional 
programming style; then you' lI be 
ready for the next generation of 
parallel hardware that will make such 
languages a practical proposition. 

In summary. this system is pleasant 
to use and remarkably complete. 
given that this is a "laboratory" lan
guage hitherto confined to main
frames and superminicomputers. The 
only features omitted. apart from 
modules. are "overloaded" operators 
(e.g .. using the same operator + for 
adding numbers and concatenating 
strings). prefix and "distfix" operators. 
and certain of the more advanced set 
and mapping functions. 

Victor Wu told me that these will be 
included in the next version. which 
will be able to use more than I28K 
bytes of memory. A Macintosh ver
sion (Fat Mac only) with a full window
ing editor is in preparation and due 
to be released sometime this year. 

DECLARATIVE BOOKS 
Until very recently there has been a 
noticeable dearth of readable books 
on the subject of declarative program
ming. A few years ago the only such 
book available to the nonacademic 
reader was LISP by Patrick Henry 
Winston and Berthold K. Horn 
(Reading. MA: Addison-Wesley. 198 I). 
The reason is simply that most of the 
work on such languages occurs in uni
versities. which tend to disseminate 
information through papers rather 
than books. 

'TWo books published recently in 
London. one on functional and the 
other on logic programming. are very 
welcome additions to the under
stocked library. Both books are 
pitched at undergraduate computer 
science level but are written clearly 
enough to be accessible to any expe
rienced programmer. A proviso is that 
both books contain a formal mathe-

(continued) 



When designing and building 
the Stride 400 microcomputers, 

why did you select the MC68000 Motorola 
processor over the newer Intel iAPX 286? 

ITIlis is olle of a series of design pfIilosopllY Q: What's wrong with that? addresses 16 megabytes with no bandwidth, its transfer rate wil l 
discussio llS wit II Rod Colemall. President of preferred boundaries. The 286. always by less than a non-
Stride Micro (fonllerly Sage Cmllputer).1 

RC: Well. it certainl y maintains by contrast. has only specia l pur- multiplexed processor.The 68000 

compatibi lity with the Intel chip pose registers which can address esca pes the problem by dedi-
RC: With the introduction of the fami ly, but it's not the way to just 64 kilobytes. It must use a ca ting a single pin for each 
IBM AT. many people have been design a state-of-the-art micro- segment register to exceed those function. 
spending a lot o f time comparing processor. I like to use the boundaries, just as the earlier 
the 286 with the 68000. We also example of a remodeled house. 8088 did. Q: What does it rea lly mean 

As your needs grow. you can to those on the software appl ica-
bu ild a new front porch, attach tion level? 
a ga rage. remodel the kitchen, 
and add a few bedrooms. But the RC: As micros move into the 
end result never ends up as late 80's, software wi ll have to 
effi cient as a larger house bui lt lead the way by becoming mo re 
from scratch. The halls are functional and less compl icated 
o ften too narrow and full o f to use. Ironically, software that's 
annoying twists and turns. The easier to use actua lly has to be 
fo lks at Motoro la apparently larger and more complex in ter-
fe lt the sa me way. because they nally. It simply cannot be written 
started with a clean sheet of when stifled by artific ial hard-
paper when th ey designed their ware constraints like 64K byte 
32-bit arch itecture wi th no con- boundaries. It's like bUilding 
cessions to an 8-bit past a new car wi th a one quart gas 

tank. Sooner or later. even IBM 

Q: Can you give us an example? will be forced to bui ld a PC using 
a processor with a large regular 

RC: lust look at the registers 
addressing architecture. But don't 
ho ld your breath : we got tired 

and addressing modes. They are o f waiting back in 1981.Apparently 
much larger and far more flex- so did several thousand others: 
ible in the 68000 than in the 286. they have been 

': . . the 68000 is at least The 8086 design was based on "Sooner or later. even buying our 

one generation ahead of 
the 8080, which was an extension 

IBM will be forced to mach ines for four 
of the world's first 8-bit pro- years. 

the 286 in terms of cessor, the 8008. Strange as it build a PC using a pro-
microprocessor design:' may seem, the brand-new 286 cessor with a large 

has, as a subset. the registers regular addressing 
surveyed the marketplace closely from a processor designed back architecture:' 
when we decided to build a in 1972. Intel's motive was com-
second generation of ou r suc- patibility with current software: 

Q: Are there other critical 
cessful Sage computer, but Motorola simply wanted to 

d ifferences? 

ST~ilif came to a qu ick conclusion: the build the best possible chip. By 
68000 is at least one generation creating a totally new design 
ahead of the 286 in terms o f micro- with the 68000, they were also RC: Yes. There's also the questi on Formerly.Sage Computer 
processor design. Admittedly. able to apply several new con- of access. For a given generation For more information on Stride or 
the Intel microprocessor was a cepts undeveloped in '72. The o f sil icon design and featu re size, the loca tion of the nearest Stride 
newer chip, and it had an 68000 was designed from the any two contempo rary pro- Dea ler ca ll or write us today We' ll 
impressive ped igree from the ground up to execute high-level cessors should be able to do a Iso send you a free copy of ou r 
popularity of the 8088. But. in languages, as opposed to the about the same number of 32 page product cata log. 

my view, the 286 was so steeped 8008's roots as a simple industrial instructions per second. Unfo r- Corporate Offices: 
in it's own history that the archi- contro ller. Motorola provicles tunately. the 286 has a bottleneck 4905 Energy Way 

Reno. NV 89502 
tecture suffered criti ca ll y. In 16 general purpose 3 2-bit regis- where it forces single pins into (702) 322-6868 
rea lity. today's 286 is little more ters to give greater fl exibili ty double duty. It sha res the use o f Regional Offices: 
than an 8086 with a memory and a clean orthogonal design. its address and data bus which Boston: (617) 229-6868 
management unit tacked on. Thus, it efficiently and directly means that. for a given bus Dallas: (2 14) 392-7070 
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IF you're satisfied with BASIC 
on your Apple or Commodore, THEN 

c::a-
I f you've been writing programs for h.-\.r documentation and PROMAL system diskette 

your Commodore 64, Apple c::::::=-! .. t-.. r' including sample programs) for just 
TIe or Apple IIc in BASIC you can take c- n.O·"· $49.95. There's a 15-day, no-risk 
a giant step forward in speed of execu- <'1."10 moneyback guarantee. And the entire 
tion and in programming productivity \"" $49.95 may be credited against later 
for just $49.95. purchase of the "Developer's Version:' 

You can get program performance The "Developer's Version" -all the 
that you only thought possible from components of the "End User" system 
machine language programs. While still plus the "run time" object module gen-
using a powerful, understandable high- eration capability, additional documenta-
level language. A language that's similar tion and an unlimited right to sell or 
to Pascal, but much easier to learn and use. distribute PROMAL applicatibns-is 

You can create programs with our only $99.95. 
advanced, full-screen editor- much Or-for only $10.00 plus $2.50 postage 
like you would on a word processor, and and handling you can get the PM-lOO demo 
it even locates your compilation errors. system. It includes a 32-page manual and all the 

pile~~~r;~~;r~:,com- GOSUBwhere else ~~~1~gt!~~~~:~1~e 
you have a fast one- • ability to print or save 
pass compiler, a recursive descent compiler that can files to disk. It's a very inexpensive way to explore the 
compile a 100-line source program in 10 seconds or less. wonders of PROMAL. 

PROMAL'" also gives you an elegant operating Our Guarantee: Try PRO MAL for 15 days. If you are 
system "Executive;' which includes powerful file, not completely satisfied, 'return it to us undamaged 
program and memory management commands and and we'll refund your money. No questions asked. 
even I/O redirection. Dealer inquiries invited. 

You -get all of that with PROMAL-improved For quicker response on credit card orders, 
programming productivity, faster compile and run time call Toll Free: 1-800-762-787 A 
and power that you may never have thought possible. I I I '"t 
PROMAL-for the beginning or advanced programmer. 

Whether you are just beginning to write or are 
an experienced programmer, you can be more 
productive with PROMAL (PROgrammer's 
Micro Application Language). It's easier to 
learn than Pascal, C or Forth. It provides 
you with a full range of powerful structured 
statements like IF-ELSE, WHILE, REPEAT, FOR and 
CHOOSE. And, because indentation is part of the 
language's syntax, it helps you write programs neatly 
and logically. There are no line numbers to worry about, 
and since comments don't take up memory space, you 
can document your programs completely. 

COMMODORE 64 BENCHMARK 
(Sieve ofEratostltClles) 

PRO MAL BASIC COMAL FORTH PASCAL 
Exeeu lion Time (sees.) 30 630 490 5 1 55 
Object Code Size (bytes) 128 255 329 18 1 41 5 
Program Load Time (sees.) 3.2 3.8 6.3 11 .2 23.5 
Compi le Time (sees.) 8 .5 3.9 108 

PROMAL-a language especially for small systems. 
Unlike languages developed for larger systems and 

squeezed into small systems environments, PROMAL 
was conceived and developed speCifically for the small 
system. With PROMAL there's finally a language created 
for the environment in which you work. 

Speed up your programs and step up your 
programming productivity. 

You get all ofthat speed and productivity-with the 
PROMAL PM-200 "End-User" system (220 pages of 
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In NC: 919-787-7703. 

Systems Management Associates 
3700 Computer Drive, Dept. PB-4 
Raleigh, North Carolina 27609 

1 -- -- -- --order Form -- -- -- -- --

I 
My system is ( ~;,~ec:s:n:~ '~ ::1::~d~::~4o f:~~p~~~ 0 Apple IIc 

PRO MA L Package Desired (check one): 

I 
0 ~~~~T~~s\f~f$~~t.~I~l. SS~ ~ it:f~~~~gl~~~:;:~~~e~~.s $5.00 fo r sh ipping and hand li ng a l a 

o 1~~~·t3o~'~?O~~9k~~~ ~'rS ~le:t~~~~lJ~~~~~ll~~ld.$5.00 for shippi ng and handling for a total 

I 

0 PM· I OO demo diskette $10.00 fo r th e d iskett e plu s 52. 50 for pos tage and handling fo r n 
to tal cos t 0[ 512.50. (Non·rerundable. ) 

o My check is enclosed. 0 Please charge my purchase to my 0 Visa 0 ;..,las tercard 

I 
Card Nu mber 

Signat ure 

Exp ira tion D'lIe 

I Name 

I 
Address 

City, Sta le, Zip 



PRO MAL 1.1 Features 

COMPILED LANGUAGE 
• Struc tured language with indentation as 

syntax element 
• Fast, I-pass recursive compiler 
• Simplified syntax requirements 
• No line numbers, no terminators 
• Long variable names (31 characters) 
• Global, Local & Argument variab les 
• Byte, Word, Integer & Real data types 
• DeCimal or Hexadecimal number types 
• Functions with passed arguments 
• Predefined DATA of any type 
• Procedures with passed arguments 
• Built-in 110 library 
• Arrays, strings, pointers 
• Contro l Statements: IF, IF-ELSE, WHILE, 

FOR, CHOOSE, REPEAT-UNTIL, BREAK, 
NEXT, INCLUDE, ESCAPE, REFUGE 

• Bit-operators, shifts, casts 
• Compil er 110 from Ito disk or memory 
• Variables at defined location 
• Simple Machine Language interface 
• Recursion fully supported 
• Compilation errors trapped for Editor 

EXECUTIVE 
• Command oriented, with line editing 
• Memory resident at all times 
• Allows mult iple user programs in 

memory at once 
• Function key definitions 
• Program abort and pause 
• 22 Resident system commands, 8 user

defined resident commands, no limit on 
disk commands 

• Prior command recall faCility 
• I/O Re-d irection to disk or printer or from 

disk or keyboard 
• File system management commands 
• Memory map, set and display commands 
• Batch job file support 

EDITOR 
• Full-scree n, cursor driven 
• Function key controlled 
• Line inse rt, delete, search 
• String search and replace 
• Block copy, move, delete & write to /read 

from file 
• Au to indent, undent support 
• Edit-after-e rror facility 

LIBRARY 
• 45 Machine-language commands, 

memory resident at all times 
• Call by name with argu ments 
• String handling (9 rou tines) 
• Re-directable standard input and outpu t 

file s (STDIN, STDOUT) 
• Formatted 110 (including Reals) 
• Decimal & Hexadecimal 110 
• Block fill, Block move 
• Block read, Block write 
• Cursor control & line edi ting 
• Data type conversion 
• Rando m number function 
• Real function support (in PROMAL) : ABS, 

ATAN, COS, EXP, LOG, LOGIO, POWER, 
SIN, SQRT, TAN 
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matical chapter, but this could be 
skipped over without too much loss 
of sense. 

Principles of Functional Programming by 
Hugh Glaser. Chris Hankin, and David 
Till is published by Prentice-Hall Inter
national (1984) . The authors are lec
turers at London University. 

The book starts on a commendably 
down-to-earth note. by looking at ex
amples of top-down program design 
in plain English In the subsequent 
chapter, the authors show how a sim
ple and elegant functional language 
called SUGAR emerges quite natural
ly from these program specifications. 
The remainder of the first part of the 
book then discusses the syntax of 
SUGAR, profusely illustrated with ex
ample programs and exercises for the 
reader. One of the examples concerns 
functional turtle graphics, which is a 
welcome departure from the mathe
matically biased prob lems that 
authors in this field have a tendency 
to rel y on. 

The second part of the book begins 
with a chapter on Alonzo Church's 
lambda-calculus. which is the mathemat
ical underpinning of functional lan
guages. Nonmathematical readers 
may prefer to skip this, but I found it 
quite fascinating, if only to find out 
where that cryptic word LAMBDA in 
LISP came from. More important it 
clarifies the reasons why functional 
programs are susceptible to mathe
matical analysis and transformation, 
while procedural programs are not in 
general. 

A subsequent chapter explains the 
development of an interpreter · for 
SUGAR written in SUGAR, and this 
leads into a discussion of three dif
ferent models for machines (virtual or 
real) that have been devised to ex
ecute functional languages. These ar
chitectures (SECD, SK Reduction, and 
Data Flow) are described by algo
rithms written in a mixture of pseudo
Pascal and plain English (far more ap
proachable for "outsiders")' which are 
sufficiently detailed to serve as a 
gUide for serious readers who wish to 
experiment with rea l programs. The 
section ends with a chapter on formal 
semantics, which will make little sense 

to computer novices. 
The third part of the book consists 

of a survey of some existing functional 
languages. The largest chapter is 
devoted to FLiSP. which is a functional 
subset of LISP. and smaller sections 
to KRC Hope, and John Backus's FP 
systems. Useful appendixes include 
rules for translating SUGAR programs 
into FLiSP and the listing for an FP 
system written in FLiSP. 

While the book is not a tutorial in 
any particular functional language, it 
provides an informed overview and a 
rationale that could be of use not only 
to potential implementors but to 
anyone who plans to learn functional 
programming. The functional style of 
programming is very different from 
the procedural style most of us have 
grown up with; for myself at least 
understanding the reasons behind it 
makes the transition a lot easier. 

The second book, Introduction to Logic 
Programming by Christopher Hogger 
(Academic Press, 1984). is more 
theoretica l and. to the nonacademic 
reader, more difficult than the first 
although it covers analogous ground. 
It is not specifically about Prolog. 
though it concedes that Prolog is the 
one widely used logic-programming 
language. 

Like Principles of Functional Program
ming , it starts from first principles, with 
an explanation of logical predicates, 
interpretations, and implications. 
Some of this treatment is quite for
maL but the author suggests parts 
that may be skipped on first reading. 
The discussion of inference leads to 
discussions of resolution and unification, 
the techniques that permit computers 
to solve logic problems. 

Attention is then directed to logic 
programs on computers, with a dis
cussion of the standard strategy of a 
logic interpreter, the structure of logic 
programs, and data structures. I 
learned a lot from this section. par
ticularly about control flow in logic 
programs, which is almost a taboo 
subject in Prolog tutorial s: it came as 
something of a surprise to read about 
sequencing, branching, and iteration, 
as well as recursion . The difficu lt sub-

(continued) 
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jects of nondeterminism and negation 
are covered in some depth. 

1\.vo chapters cover the verification 
of correctness of logic programs and 
the synthesis of programs from speci
fications-the area in which the 
strongest claims are made for the 
superiority of logic programming over 
the conventional kind. 

A chapter on implementation is well 
illustrated with structure diagrams and 
algorithms in pseudo-Pascal. Special 
attention is paid to the pursuit of ef
ficiency and to techniques for con
serving memory or processor time 
(almost always a trade-off). 

The book ends with a chapter called 
"Broader Contribution to Computing:' 
which discusses the influence of logic 
programming on computing theory. 
and the various implementations of 
Prolog worldwide. including the 
Japanese Fifth Generation Project. 

My conclusions about the first book 

BYTE U.K. 

hold true for this one. too; knowing 
the background can only help in 
learning the languages. I found Intro
duction to Logic Programming a more dif
ficult book. but that's because I find 
logic harder than programming. The 
speCialist will appreciate that this is 
the first book that covers all aspects 
of the field. and apparently it is cur
rently the only book that covers the 
implementation of Prolog. 

I highly recommend both books to 
anyone who wants to find out what is 
happening in the evolution of pro
gramming and who isn't afraid of 
some rigorous thought. 

MACPROLOG 
In the December 1984 BYTE u.K. ("Pro
log on Microcomputers:' page 355) I 
described micro-PROLDG for CP/M-80 
machines. Frank McCabe. one of its 
authors. recently loaned me a beta-test 
copy of MacProlog. his implementa-

STEAL AN 
INDUSTRIAL 
SECRET. 

American companies trust their most important computer 
information to special premium grade unbranded " industrial 
quality" diskettes. These diskettes, manufactured by select 
American and Japanese firms, must' meet or surpass stringen t 
specifi cations. 

You can now purchase these 51,4" diskettes from Holmes & 
Company. Even better, you can buy them at the low price paid by the big 
corporations . .. as low as $.80 each (SS/DD, with reinforced hub ring, 
TYVEC sleeve, write protects, labels) . Each diskette has been tested prior to 
shipment and carries a lifetime replacement warranty. 

To order today, call toll·free 1·800·4·HOLMES (In Californ ia 408·241· 
1505) . Ask about quantity discounts and special prices on hardware and supplies. 
Holmes & Co., 900 Lafayette Street, Suite 605, Santa Clara, California 95050 
Quant. Description 

SSIDD 
DSIDD 

Price Total 
$1.00 
$1.30 

Subtotal : __ 
CA Res. Add 7% Tax: __ 

Handling Charge: $2.50 
Total: __ 
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Name _____________ _ 

Addrcss _____________ _ 

Ci ty ________ Stat ,, __ ZIP _ _ _ 

Phonc (_) ____________ _ 

Signalurc ______________ _ 

MC_ VISA _ Carol # _____ _ Exl'. datc __ _ 

tion for the 512 K-byte Macintosh. 
MacProlog has many improvements 

over the older micro-PROLDG. not the 
least of which is that it compiles 
rather than interprets; this. combined 
with the Mac's 68000. makes it very 
fast indeed for an artificial-intelligence 
language. McCabe has taken the trou
ble to fully integrate Prolog with the 
Macintosh user interface. which 
makes it much easier and nicer to use. 
too. 

It's based on sigma-PROLDG. a 
UNIX version of micro-PROLDG. and 
one of the great improvements in 
sigma-Prolog is that you can use long 
variable names instead of x. y. and z. 
What's more. the system remembers 
variable names so that they are not 
all changed when you list a program 
as they were in micro-PROLDG. The 
naming convention is that all variables 
must begin with an underscore. 

(continued) 
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FIVE REASONS 
TO BUY 

THE AT&T PERSONAL COMPUTER 
IN 1985: 

There are lots of reasons to buy 
the A'ThT PC for your business this 
year. It offers more computer for 
the money. It's faster than the IBM 
PC, and has superior graphics. The 
A'ThT PC is a hardworking, high
perionnance computer designed 
to meet all your immediate needs. 

And it has something more. A 
commitment to your future. 

That commitment can be seen 
in our new enhancements. They 
include the Communications 
Manager with simultaneous voice 
and data transmission, the 8087 
co-processor which speeds mathe
matics computing up to 100 times, 
and a display enhancement board 
for even better color graphics. 

That's just the beginning for 
the A'ThT PC, and the starting 
place for a fully integrated office. 

1. 
2. 
3. 
4. 
5. 

THE COMPUTERS WITH 
THE FUTURE BUILT IN 

Because AT&T PCs can be linked 
together in small groups through 
the STARLAN local area net
work or networked into an entire 
system with the AT&T Information 
Systems Network. 

In fact, wherever your needs 
take you, with the AT&T PC you 
know that your growth path is 
clear, and that you'll have plenty 

© 1985 AT&T Information Syslems. IBM is a regislered trademark ofintel11ationaJ Business Machines Corp. 

of options. That's what gives us 
the edge over our competition. 
And you the edge over yours. 

It's what makes the AT&T PC 
the right choice this year, next year, 
and in the years to come. 

For more information, call your 
.AThT Information System's Account 
Executive, visit an authorized 
AT&T dealer, or call 1-800-247-1212. 

--AT&T 
The right choice. 



Compared to 
micro .. PROLOG, 
MacProlog syntaxes 
are better controlled 
and less potentially 
confusing thanks to 
the Mac interface. 

This enhancement is apparently the 
product of much blood. sweat. and 
tears at Logic Programming Associ
ates. I hadn't realized until I read Hog
ger's book (discussed previously) that 
the capricious treatment of variable 
names stems from the nature of the 
logical inference process itself and 
was no mere whim of the implemen
tors; the cure was not trivial. 

On bOQting up the Mac and open
ing the sigma-PROLDG icon. the top 
menu bar offers the choices File. Edit. 
Search. Program. Windows. and 
Queries. The only window open on 
the screen is called Default Output 
Window. 

Programs are written using a new 
window for each separate relation 
defined. To write a program you pull 
down the Program menu and select 
New. which opens a new window. The 
relation definition is typed into this 

BYSO™ LISP with 
VISUAL SYNT A}CM 

LeVien Instrument Co. has done It. We've 
created VISUAL SYNTAX. a program as easy to 
use as MacPalnt. but as powerful as a whole pro
gramming language. It allows you to program With 
pictures. As you can see from the picture of the 
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window. and it is then named by 
selecting Relation Info from the menu. 

Of course. the full editing power of 
the Mac interface. including Cut and 
Paste. is available during this input. 
which is a huge improvement over the 
line-oriented editor of micro-PROLDG. 
The standard Mac Edit menu has an 
added option that checks for unbal
anced parentheses in a selected text. 

When finished. the new code can be 
syntax-checked and compiled by 
selecting Check Program from the 
Program menu. Compilation also oc
curs automatically when a query is 
made to a relation that has been 
edited; it's very quick. 

When a relation window is named. 
MacProlog puts this name onto the 
Windows menu. The current window 
can then be hidden to avoid the 
screen becoming too full of windows. 
and it can be reopened by selecting 
from the Windows menu. 

In practice. you will more likely want 
to use Search to find a particular rela
tion name. whereupon its window is 
automatically opened and made cur
rent. Search can also do global search 
and replace on any name. 

There is no command line input to 
MacProlog at all; all interaction is per
formed through menus and tem
plates. To actually run programs. you 
pull down the Queries menu. and 
choose either Which or Command. 

Choosing Which produces a 
template box for you to enter a query 
into. and this query becomes the 
default until altered so you can 

FibonacCi function above. It offers a clear picture Into 
your programs. 

You have all the power of a full LISP Interpreter 
In a package as fun to use as MacPalnt. You can 
do a lot more With It than MacPalnt. though . 

The power under Visual Syntax IS BYSO LISP. 
It comes With a full screen editor. so you can write 
In conventional LISP notation if you like. 

BYSO LISP has one of the most complete library 
of functions of any LISP. There are list manipulation 
functions for LISP 1 .5. MACLISP. and COMMON 
LISP. It has library management and very advanc
ed datatypes (multidimensional arrays and 
DEFSTRUCTsj . BYSO LISP also has leXical binding. 

Included In the I 19 page manual are applica
tion notes that deSCribe graphiCS. sound. BIOS func
tions. MSDOS functions. and Interface to assembly 
language programs. 

evaluate it repeatedly with a single 
button press. Trace and All Answers 
options can be set by buttons in the 
template box . Command produces a 
similar box for entering system 
commands. 

All the answers to a query appear 
in the Default Output Window. fol
lowed by the time taken for the eval
uation. 

Errors are reported in a Macintosh 
dialog box. which offers the options 
to Continue. Fail. or Succeed the 
query. and presents a Prolog descrip
tion of the problem. 

MacProlog. like micro-PROLOG. 
comes with a choice of different syn
taxes. Although there are actually 
more of them (no less than seven). 
they are much better controlled and 
less potentially confUSing thanks to 
the Mac interface. Instead of loading 
modules (and forgetting which one is 
loaded). a Syntax option is selected 
from the Program menu. 

This presents a control panel. 
similar to those used for printing and 
selecting type fonts. You can see at a 
glance which syntax is selected. and 
you can change it by clicking on a 
button. 

The syntaxes available are Micro (for 
compatibility with micro-PROLDG). 
Edinburgh. MITSI (a new simplified 
English-like form for novice program
mers). Prefix. Core. and Lambda. 
which was not implemented in the 
beta-test version. 

Core syntax is what the compiler 
(continued) 

BYSO is very fast and reliable. It has been out 
Since Aug. 1984 and there are no known bugsl It 
Will run circles around a VAX . 

BYSO LISP was written completely In assembly 
language and has a very efficient memory alloca
tion. It leaves ample room for your programs. with 
no disk swapping. 

BYSO LISP is for the IBM PC and most com
patibles (min 128Kj. VISUAL SYNTAX IS included. 
Single machine licenses are 5 150. I 19 page manual 
Included. Multiple license. academic. and industrial 
rates on request. O.E.M. rates on request. 

Order from LEVIEN INSTRUMENT CO., 
Slttlington HIli. POB 31. M cDowell. VA 24458. For 
Immediate delivery call (703)396-3345. VISA. Me. 
or C.OD. accepted. 55 shipping - 515 foreign. 
BYSO and VISUAL SYNTAX are trad emarks of R.L. Levien. IBM pc, 
VAX, and MacPrint arB regi stered trademarks of IBM Corp., Digi tal 
Equipt . Corp., and APPLE Computer tnc., respec tl .... ely. 
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uses (only needed by serious hackers) 
while Prefix is the preferred syntax for 
experienced users; it looks like this: 

can_buy(_person _thing) 
if in_stock(_thing) 
& LESS(price(_thing) 
funds(_person)) 

A final option in the Syntax panel 
is Interpret; this enables interpretation 
instead of compilation, which permits 
greater fl exibi lity in tracing and 

BYTE u.K. 

debugging at the expense of speed. 
The built-in predicates of MacPro

log have been expanded to include a 
whole set for controlling Mac menus 
and dialogue boxes. It's possible for 
the user to create pull-down menus 
and attach Prolog programs to them 
to create MaCintosh-style applica
tions. 

The test version of MacProlog has 
24-bit integer arithmetic only, but later 
versions may have floating-point and 

transcendental functions as UNIX 
sigma-PROLOG does. Modules are 
not implemented in the test version. 

In summary. MacProlog looks like a 
nicely integrated product that goes a 
long way toward the sort of friendly 
programming environment available 
on $30.000 LISP machines. The U.S. 
distributor is Programming Logic Sys
tems. 3 I Crescent Dr.. Milford. CT 
06460. (203) 877-7988. but I have no 
date for its release. _ 

A PROTOTYPE FOR YOUR PROTOTYPES 

METHODS BY DIGITALK. A SMALLTALK PROGRAM DEVELOPMENT ENVIRONMENT FOR 
THE IBM PC. AN OBJECT-ORIENTED SPEED DEMON. AN EXCITING WAY TO PROGRAM. 

Think about your problem. Browse the Methods 
Smalltalk source code. Select some building 
blocks like pop-up menus, windows, text-editors 
and dictionaries. Put them together. Try it. 
Oops, Methods tells you something is missing. 
No problem. Continue thinking, changing and 
trying. Now you're prototyping! Try out new 
ideas. Redefine your problem. And you don't 
have to throw this prototype away. Refine it 
until you like the finished product. 

Methods by Digitalk A new way to develop 
software for the PC. Use it for windowing, 
simulation and artificial intelligence applications. 
Use it by prototyping. 

Methods is Smalltalk-80N language compatible. 
It includes its own Smalltalk source code. You 
can extend it in Smalltalk and assembly 
language. 

Methods operates on IBM PCs with 512K bytes 
RAM using MS-DOS or PC-DOS. Color and 
monochrome monitors are supported. No mouse 
is required. A Smalltalk language manual and 
an environment guide are included. 

Available from Digitalk for $250. Outside U.S. add $15.00 for 
shipping and handling. California residents add 6% sales tax. 
Visa and MasterCard accepted. Educational and Dealer 
Discounts Available. 

DIGITALK, INC. 
Smalltalk·80'" is a trademark of Xerox Corporation. IBM is a registered trademark of 
International Business Machines Corporation. MS Is a trademark of Microsoft Corporation. 

5200 West Century Boulevard 
Los Angeles, California 90045 
(213) 645-1082 
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Turbo Pascal 3.0 

Copy II Mac 

MacTools 

MacASM 

MacModula-2 

Megamax C 

OC-20 

BY BRUCE WEBSTER 

Bruce Webster is a collSu/ting editor 
for BYTE and a cnarter member of 

tile PMS Commandos. He can be 
contacted do BYTE. 425 Batter~ 

St. , San Francisco, CA 94111 . 

A'C'C'O' R· D· I· N·G 
T'O W·E·B·S·T·E·R 

Greetings and Agitations 

L ike last month, this month's column 
will talk mostly about Macintosh 
stuff. although it does start out with 

a few non-Mac products. These columns will 
probably continue to contain about 60 to 
70 percent Mac-related items since most of 
the hardware and software that comes in 
is for the Mac. Also, there is substantial 
coverage of CP/M, MS-DOS, and IBM stuff 
elsewhere in BYTE. 

METHODS 
In the May issue of BYTE, Tom Yonkman 
and I wrote a product preview of Methods, 
a version of Smalltalk for the IBM PC from 
Digitalk Inc. ("Methods: A Preliminary Look:' 
page 152). Methods is now being shipped, 
It comes with two manuals: Smalltalk Uln
guage Guide (5 I pages) and Environment Guide 
(67 pages) . The first manual is unfinished 
(four chapters are simply "to be completed" 
pages). and the documentation itself is terse 
and jargon-laden. 

If you're already familiar with Smalltalk, 
you probably won't have much of a prob
lem with Methods, If you're not familiar with 
Smalltalk. then be warned: This package is 
not an easy one to sit down and use on your 
own. You should buy it only if you are very 
interested in Smalltalk and are willing to put 
in a lot of time unlearning conventional soft
ware development and switching over to the 
Methods/Smalltalk environment. 

TURBO PASCAL 3.0 
About two years ago. Philippe Kahn of Bor
land International started something of a 
software revolution by releasing TUrbo Pas
cal for $49,95, Very few people believed the 
claims in the ads: I sure didn't. The product 
seemed too good to be true, especially in 
light of the JRT Pascal fiasco. I was writing 
a Pascal column for Softalk for the IBM PC at 
the time. so I asked for a review copy. fully 
intending to rip it to shreds, Instead. I wrote 
such a glOWing review that excerpts were 
later quoted in TUrbo Pascal ads, TUrbo 
Pascal became a software hit. selling some 

250.000 copies in two years. an amazing 
figure for a computer language, 

Borland has continued to improve the 
product over that time. releasing version 2.0 
last year. Now version 3.0 has come out. 
with a number of fixes. a large list of im
provements. and a 376-page manual (about 
100 pages longer than the 2.0 manual) . It 
also comes with a slightly higher price tag 
of $69.95 . TUrbo Pascal is best known for 
its small size. incredible compile speeds, 
and fast execution times, Version 3.0 is still 
small (less than 40K bytes for the compiler 
and editor) and is actually faster in compile 
and execution times, On top of that. the MS
DOS version has a large assembly-language 
graphics library (including, but not limited 
to. a turtle graphics implementation), The 
MS-DOS version also provides better sup
port for DOS (disk operating system) 2,0 
and 3.0 file I/O (input/output) and directory 
calls, A BCD (binary-coded decimal) version 
is available, designed primarily for financial 
applications where you need large precision 
(18 digits) and minimal round-6ff error. And. 
of course. an 8087 version of 3,0 is out as 
well. 

'TUrbo Pascal is not a perfect implemen
tation, Program code is limited to 64K bytes 
resident at anyone time, You can use over
lays and chaining to get around that. but it 
can still make for awkward development. 
Libraries are not as convenient to use as in 
UCSD Pascal: ditto for assembly-language 
routines. But it is fast. small. and cheap: it 
has a tremendous number of built-in rou
tines to do low-level system work: and it's 
fun to play around with, The language and 
the documentation have improved with age, 
Even at the increased price, it's probably 
still the best software deal on the market. 

A BRIEF ASIDE 
In the interests of integrity. J would like to 
point out that I have had one financial deal
ing with Borland International. Last October. 
just as I was quitting my job. Philippe Kahn 

(continued) 
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called me with a problem. Borland 
had contracted with an author to 
write a book on Thrbo Pascal. For 
various reasons, that author couldn't 
complete it; Philippe, familiar with my 
Pascal column in Softalk for the IBM Pc. 
asked if I could help finish the book. 
I accepted the job (for a flat fee) and 
in two weeks wrote parts II and III of 
Turbo Tutor, basing it largely on my 
Softalk columns. Since I receive no 
royalties from sales of Turbo Tutor , my 
wallet doesn't really care if you buy 
it or not (though my ego has some 
concern). And. of course, the same 
applies to Thrbo Pascal itself. 

COpy II MAc/MACTOOLS 
Since most of the Macintosh applica
tion software is copy-protected, it was 
inevitable that a Mac bit-copying pro
gram would soon appear. It did
Copy II Mac from Central Point Soft
ware-and it's good. I tried it out on 
almost every piece of copy-protected 
software I had, and all the copies 
seemed to work just fine. What's 
more, the package includes MacTools, 
a file-manipulation and file-editing 
routine that lets you set attribute bits 
(invisible, locked, protected) for files, 
as well as view and edit them in hexa
decimal/ASCII (American Standard 
Code for Information Interchange) for
mat. And, yes, you can copy the Copy 
" Mac master disk using itself. 

While I am strongly against software 
piracy-I don't give out software, nor 
do I receive it-I do feel the neeq to 
back up my master di'sks, especially 

ACCORDING TO WEBSTER 

for application packages. Copy pro
tection on games doesn't bother me 
at all , but it can be a real pain on 
business or productivity software. The 
firm I used to work for had two busi
ness-type software packages on the 
market; neither was copy-protected, 
and both had instructions asking the 
user to immediately make backup 
copies and then store the masters 
somewhere safe (and leave them 
there) . 

If you're using copy-protected soft
ware on the Mac. you should have 
Copy" Mac to back up and preserve 
your masters. But please don't use it 
to steal. 

MAC DEVELOPMENT SOFTWARE 
Here's a quick look at three more de
velopment systems for the Mac and 
some benchmarks for the different 
languages. The three packages we're 
looking at are MacASM (from Main
stay). MacModula-2 (from Modula 
Corporation). and Megamax C (from 
Megamax Inc.). The benchmarks in
clude these languages as well as 
several others we've talked about. 

MacASM is a Mac assembly-lan
guage development system with a 
deCidedly non-Mac interface. In fact. 
the user interface resembles nothing 
so much as your typical BASIC en
vironment. Your statements have line 
numbers; you use commands like 
LIST. RENUMBER, DELETE, LOAD, 
SAVE, DIR, ASM, and RUN ; and you 
edit by listing part of the program to 
the screen, then moving the cursor up 

and changing it. Despite that (or 
maybe even because of it) . MacASM 
is fast and easy to use. You can edit 
programs using MacWrite or, better 
yet. Bill Duvall 's program editor (found 
in several other development pack
ages). but it means that you have to 
pop out of the MacASM environment 
each time you want to go back to the 
editor. Your best bet is to do the bulk 
of your program entry using a regular 
editor, then use the MacASM environ
ment to debug your code. 

The MacASM documentation is an 
80-page manual explaining the system 
commands and assembly-language 
directives. You will need one or two 
books on 68000 assembly language, 
as well as Inside Macintosh , to do any 
serious development. 

Because of the qUick, familiar nature 
of its user interface, MacASM is a 
great tool for learning 68000 assem
bly language. What's more. you can 
create stand-alone applications (com
plete with resource files). According 
to Mainstay, more than 1000 develop
ers are using MacASM to do just that. 
And, nicest of all. there are no licens
ing fees. If you do get MacASM, 
though, be sure to save your source 
code out often; whenever you start 
messing with assembly language. 
especially on the Mac. you stand a 
good chance of repeatedly crashing 
the system. 

MacModula-2 is, of course, a 
Modula-2 compiler from the same 
people who build the Lilith (a 

(continued) 
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MASTERBYTE COMPUTERS OF NEW YORK, INC. 
Ste. 815, 19 W. 34 St., NY, NY 10001 • (212) 760-0341 

SERVING BUSINESSES SINCE 1984 
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ATTENTION: 
S 100 BUS USERS! 

LOMAS DATA PRODUCTS PRESENTS: 
IBM-PC COMPATIBILITY FOR ONLY 

LDP is offering a compatibility upgrade package to convert 
your current SlOO BUS system quickly and easily to IBM-PC 
compatibility. This upgrade includes the high performance 
THUNDER 186 and COLOR MAGIC, IBM-PC compatible 
color graphics board. You get 10 Mhz 8086 performance, 
256K bytes of no wait state RAM, two serial ports and a 
parallel printer port. No other SlOO bus boards are 
require d . Included with this set is the advanced 
CONCURRENT DOS operating system bringing PC-DOS 

*User supplied keyboard and monitor required. 

compatibility and multitask
ing to the system. This board 
out performs the IBM-PC by a 
three to one margin. Gain 
IBM-PC compatibility without 
sacrificing S 1 00 bus compati
bility. 

THUNDER l8S/COLOR 
MAGIC SET ...... $1749.00 

IBM COMPATIBLE S100 
BUS COLOR GRAPHICS 
LOMAS DATA PRODUCTS presents COLOR 
MAGIC, the most complete compatibility solu
tion for SIOO bus computer products. COLOR 
MAGIC includes three major hardware sub
functions which allow it to emulate the IBM-PC: 
An e nti rely compatible video function , an 
IBM-PC keyboard interface and an IBM-PC 
compatible timer interface including IBM-PC 
sound compatibility. HOW COMPATIBLE IS IT? 
Currently we are running MICROSOFT's 
FLIGHT SIMULATOR re cognized as one of the 
severe st tests of compatibility. We can also di
re ctly boot PC-DOS for the IBM-PC with no al
te rations. Other programs which have been 
teste d and function without problems are: 
LOTUS 1-2-3, DBASE Ill , WORDSTAR and 
VOLKSWRITER. 
COLOR MAGIC (16K byte version) , . $595.00 

.THUNDER 18& single board computer pro
vides a high performance 16 bit computer all on 
one board. It is an ideal companion to the 
COLOR MAGIC to provide a low cost , high per
formance IBM-PC compatible system. The 
8Mhz 80186 offers 10Mhz 8086 performance. 
THUNDER 186 provides all the components 
ne cessary to form a complete system includ
ing: 256K bytes of no wait-state RAM, 2 serial 
ports, a parallel printer port , high performance 
floppy disk controller controls both 5';." and 8" 
drives simultaneously, full IEEE 696 (SIOO) bus 

DeaJer inquiries invited. 

for system e xpansion. The COLOR MAGIC and 
THUNDER 186 combine to provide perfor
mance you won't find in other compatibles. The 
price includes the powerful Concurrent DOS 
operating system. 
THUNDER 115 . ..... .. ... . . . . . . .. Sl1!5.00 

.NV-DISK is a solid state memory with soft
ware to emulate a disk drive under MS-DOS, 
Concurrent DOS, and CP/M-86. NV- DISK is en
tirely COMPUPRO software compatible allow
ing COMPUPRO users to take advantage of the 
lower cost and battery protection support of
fered by NV-DISK. It offers the advantage of 
high speed access and no moving parts. It can 
be battery protected to allow data to stay even 
while powered down. The board is available in 
either 512K or 2 Megabyte configurations and 
multiple boards may be used to create disk 
drives with up to 16 Megabytes of storage . 
NV-DlSK SI2K, S5!5.00 2 MBYTE , $1S!5.oo 

mance d.~t'l"~I'Uuva~"u: 
MegaJ:i rya~dt~t.s 
state peffo mance i 
Mhz processau'~~~is1fi, 
parable perfo n e static RAM. 
MEGllltAM . .. . .. ... . . . 'I, MBYTE, $595.00 
'/' MBYTE, $74!l .00 . ... . .. I MBYTE, $1095.00 
2 MBYTE , $17!5.oo 

MS· DOS. trademark of Microsoft 
PC· DOS. trademark of IBM 

• 
\ 

IBM-PC COMPATIBLE 
SI00-BUS SYSTEM 
LOMAS DATA PRODUCTS offers IBM-PC 
compatible systems with performance far ex
ceeding that available from IBM. You can pur
chase systems offering performance of an eight 
Mhz 8086 or up the performance of an 8Mhz 
80286. Each system is capable of supporting 
8Mhz math coprocessors. Our 8Mhz 80286 
system offers IBM-PC compatibility while offer
ing up to 2 times the performance of the 
IBM-PC-AT. For applications where PC com
patibility is desirable but higher performance 
is a benefit or requirement LDP offers the only 
viable solution. 

WHO IS LOMAS DATA 
PRODUCTS ... 
LOMAS DATA PRODUCTS has been shipping 
16 bit microprocessor SIOO bus products for 
five years. We have earned a strong reputation 
for reliability and performance over these five 
years. We were running MS-DOS (SCP-DOSI 
PC-DOS) before IBM knew the operating sys
tem existed. We offer a wide range of 16 bit 
operating systems including MS-DOS, CP / M-
86, CONCURRENT CP / M-86 and CONCUR
RENT DOS. All our products are backed by a 
one year guarantee. We offer no 8 bit p roducts 
and concentrate entirely on high performance 
16 bit systems. If you are looking [or the highest 
performance possible on the S 1 00 bus, you can 
be sure LOMAS DATA PRODUCTS offers it. 

Concurrent CP/M·86. concurrent DOS. trademark of Digital Research 

LOMAS DATA PRODUCTS, INC. 
182 CEDAR HILL ROAD, MARLBORO, MASSACHUSETTS 01752 0 TELEPHONE: (617) 460-0333 0 TELEX: 4996272 

For orders outside the U.S., contact our exclusive deaJers: 0 Australia - LAMRON PTY. LTD., (02) 808-3666 0 Malaysia - EXA 
COMPUTER (m) SENDIRIAN BERHAD, 795284 0 :ElI!Jlalltl - RATIONAL SYSTEMS, 0908-613209 or 0908-611349; SHARPBORN 
LTD., 018764559. 
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Inquiry 65 

lOt. 'S,,--to \\1 .,lrCENTEcll 
The Colorflll SolutIon to Data OrgamzatlOn'" 

TIMELESS WARRANTY · 
S~DD D~DD 

S119 5
'
/,' QTY. 60 St45 

- BULK - ." 

S 135 ~ 51~~~~6_}0~ 175 * 
51

99* . 96 TPI -- 52
45* 

CoIOr!Hi9h Density for IBM AT531~s~D 
Quantity discounts available. Certified · and 
tested 100% error-free beyond 65% 
clipping level. Available in 13 useful colors. 
Double density with reinforced hubs. Includes 
tyvek sleeves, user 10 labels and write ! 
protect tabs. For every order of 10 pack 
boxed diskette, a plastic Disk Storage ... ~,,1,2,--A.. . ..... .... FREE!!! 

TY 
SS-DD OS-DO 

S144!- 5 1/''' QTY201184* 
5225 _ 96 TPI_ 5284 

52B5 __ 3-5" MICRO _ 5359 

FOR IBM AT _53"2 
Factory fresh and prepackaged with a FREE 
Flip 'n'File/15 for every purchased 10 
pack of 3M diskettes while supply lasts. 

3M Headcleaning Kit .... 5995 

ECONOMICAL EXCELLENT 

~'BO[KU" 
DISKETTES 

LIFETIME WARRANTY 
SS-DD OS-DO 

79C 5 '/," QTY. 60 94C 
Includes white tyvek sleeves. reinforced 
hubs. user 10 labels and write-protect tabs. 
Every track, every sector, every diskette 
tested at 163% of industry standards. 
Certified 1000/0 Error-Free and free of all 
manufacturing defects or we wil l replace it at 
no charge. American made by a leading 
manufacturer of magnetic media to surpass 
the best the diskette world has to offer. 

PRINTER RIBBONS 
Epson MX 70/80 .. . ... $3 ,57 
Epson MX-1 DO . . . .... $4.94 
Okidata 80. 82. 83. 92. 93 . . .... . ....... $1 .51 
Okidata 84 . ... .. . . ........ ... . ..... $3.64 

DISK STORAGE 
Amarav Media Mate 50 ..... . .... $8.75 
Disk Minder 11 -75 . . ........ $1 0.95 
MIcro Oisk Minder-36 .. . ..... 58.75 

PRICE PROMISE: We will better any lower 
delivered price on the same quantities advertised 
nationally. 
TERMS: FREE USE OF VISA AND MASTERCARD. 
American Express also accepted. Shipping: Add 
$3.00 per 100 diskettes or fraction thereof. Other 
itms add $3.00 for disk storage or headcleaning kit 
or dozen ribbons. C.O.o. orders add $3.00. p.o. 
accepted from institutions and schools. Utah 
residents add 53/4°/0 sales t ax. Minimum order 
$30.00 

TOLL FREE ORDER LINE: 

1-BOO-233-2477 
[1 -BOD-AFFAIRS) 

INFORMATION AND INOUIRIES: 

1 -B01 -942-671 7 
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Modula-2-specific computer). Mac
Modula-2 compiles down to m-code, 
a p-code that then runs on an inter
preter. It runs under a standard Mac 
environment. with Bill Duvall's editor, 
a linker. a resource maker, and a large 
number of library modules. Most of 
these tools have a transfer menu that 
lets you go from one to another with
out having to go back into (and then 
out of) the Finder. Ironically, the one 
transfer that is missing is the one that 
would be most useful: from the editor 
to the compiler. 

The compiler goes through four 
passes and is slow. Since you must 
link as well. the time from the start of 
compilation to able-to-execute can 
drag on quite a bit. For the Sieve of 
Eratosthenes program (which is not 
very big). the total elapsed time from 
the start of compilation to the end of 
linking was nearly 90 seconds. Large 
programs would be even worse, so 
your best bet is to really use the 
benefits of Modula-2 and break your 
programs up into small chunks, which 
you can compile, debug, and then 
leave alone. 

The MacModula-2 documentation is 
an excellent. large (8 \12 by II inches) 
550-page softbound manual. but it 
does not include a Modula-2 refer
ence gUide. If you're familiar with 
Pascal. you may be able to get by with 
just Niklaus Wirth's thin text. Program
ming in Modula-2 (2nd ed .. New York: 
Springer-Verlag, 1983); if you're not. 
you 'll probably need to find a more 
extensive book. And, of course, you'll 
need Inside Macintosl1. 

Like MacASM and 68000 assembly 
language, MacModula-2 is probably 
an ideal environment for learning 
Modula-2 (short of owning a Lilith). 
Unlike MacASM, I'm not sure yet how 
well MacModula-2 works as a devel
opment system. Modula-2 itself is 
great for software development. but 
the long compilation and link times 
could lead to frustrated programmers 
wasting time staring at Mac screens. 
Since MacModula-2 uses an m-code 
interpreter. you can't produce true 
stand-alone applications; instead, you 
would have to distribute the m-code 
interpreter along with the object-code 

file. One piece of good news, though, 
is that Modula Corporation has 
dropped all licensing fees for Mac
Modula-2. 

Megamax C is one of several C com
pilers out for the Mac. It has basical
ly the same editor and resource 
maker as MacModula-2 , MacAdvan
tage, and a few other development 
packages. It also has a linker, a 
librarian, a code improver. a batch 
processor, a disassembler. and 
several libraries. 

The compiler is fast. The first time 
I compiled the Sieve program, it was 
done so quickly that I thought I had 
done something wrong. And since 
you can transfer over to the linker or 
to any other program, you can avoid 
having to drop back into the Finder 
in between steps. You can also trans
fer out of the linker to your finished 
code or to anything else. Megamax C 
produces fast stand-alone code; its 
features include floating-pOint sup
port. in-line assembly language, and 
a low price ($295) . 

I can't really compare Megamax to 
the other C compilers until I see them. 
What I heard of Megamax, though, 
was enough to convince me to go out 
and buy a copy, rather than wait for 
a review copy to show up. The 
manual. about 200 pages in a three
ring binder, is adequate; if you don't 
know C. you'll need an introductory 
text (C Primer Plus by Mitchell Waite, 
Steven Prata, and Donald Mart in IIn
dianapolis, IN : Howard W. Sams, 
19841 seems to be a good one) and 
(all together now) Inside Macint~sl1 . 

SOME BENCHMARKS 
Mark lWain once said that there are 
three kinds of lies: lies, damned lies, 
and statistics. Benchmarks can fit into 
that list without much difficulty. 
Nevertheless, having all this develop
ment software, I decided to run the 
Sieve of Eratosthenes benchmark, just 
to get some rough comparisons. lable 
I shows the results. 

All these benchmarks were run on 
a 512K-byte Mac with a Bernoulli Box. 
with one exception: The p-System 
benchmarks were done on a 128K-

(continued) 



A Telecommunications 
Engineering 
Revoilltipp in 
Progress from 
Atlanta & 
San Francisco 

The time is now and the company 
is Hayes Microcomputer Ptoducts, Inc. 
Atlanta or san Frandsco ... A$erica's I 

emerging super high techriology arena. 

Here at Hayes we've designed and 
supported an engineering environ
ment free of constraints. We've 
promoted an atmospher~ that en
courages each individual's un1ique 
ability to make a contributioq-
to see a project through from 
concept to completion. 

For those among you who loek 
to achieve,!erhaps it's time to 
take a goo hard look at Hayes. 
There's a future in it. 

• VLSI/DSP DEVELOPMENT 
ENGINEERS 

• HARDWARE/SOFTWARE DESIGN 
ENGINEERS 

• SOFTWARE PROGRAMMERS 
& ANALYSTS 

• MANUFACTURING/TEST ENGINEERS 
• PRODUCT DEVELOPMENT 

ENGINEERS 
• QUALITY/RELIABILITY ENGINEERS 

Interested, qualified candidates 
should forward a confidential resume 
to: HAYES MICROCOMPUTER 
PRODUCTS, INC., Dept. 92-216. P.O. 
Box 10S20~. Atlanta. GA ~OH8. An 
Equal Opportunity Employer, M/F. 

Innovative products 
for enterprising people 

Inquiry 369 



byte Mac with two disk drives. In ad
dition , I made the C, Modula-2 , 
FORTH, and MacAdvantage:UCSD 
Pascal programs time themselves 
using the TickCount routine in the 
Toolbox . This didn't affect the execu
tion times, but it did increase the com
pile and link times. Incidentally. the 
last column in table I is the execution 
speed in the previous column divided 
by the fastest time (2 .9 seconds for 
MacASM, using a long-word fill). The 
result shows how many times slower 
that version was than the fastest one. 

Comments? Megamax C is comfort
ably close to MacASM, especially 
since you can use the disassembler 
and in-line assembly language to 
speed up key sections. I suspect that 
the other C compilers are in the same 
ballpark. MacFORTH isn't that far 
behind, either. The p-code systems 
(MacModula-2 , Mac p-System, Mac
Advantage) are in the same ballpark, 

MSC· 
~ 
~ 

CP/M plus is a registered trademark of Digital Research Inc. 
l8D is a registered trademark of ZiffY) fnc. 
Turbo Dos is a registered trademark of Software 12000 Inc. 
Mountain Side Compu ter and ZENET are trademark of Southern Pacific 
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roughly 10 to 25 times slower than the 
C compiler. The exception is the 
native-code-generated version under 
the p-System, which competes well 
with the C compilers. MacPascal and 
MS-BASIC, which are here just for 
completeness, are 400 to 500 times 
slower than MacASM code. 

For some non-Mac comparison, 
table 2 shows execution times (both 
regular and normalized for table I) of 
the same program running under 
Thrbo Pascal on a 2 56K-byte Compaq 
with two floppies. The compile times 
(which were in the standard Thrbo 
RAM-to-RAM mode) were all about 
0.8 second. (No, that's not a typo : It 
was four-fifths of a second.) Inciden
tally, the Thrbo defaults are no user 
interrupt and no range checking, so 
the 14.5-second time is what you 
would normally get. You would have 
to deliberately set the {$U +} and 
{$R +} options to get the slowest 

• 6Mhz HD648 1 BO (lBO upward conl00t'ible 
byte on board (256K installed, 
• LAN:lENET port BOOK baud 
type upto 500 meters 
• Floppy: 3.5, 5 and 
dis track . S/e$ityfl'otnlat,(:he(:tinq" 
• Hard 

up calendar 
high speed CRT controller 

. CP/M plus bank version included 
lO X 6 inch 4 layered 

Distributors ---- - -- Manufacturer and international distributer ---- --
England-Quanta systems 
Denmark-Danbi t 
Fi nland-66 Soft 
Ind ia-6etamatix PVT Ltd . 

01 -253-8423 
03-662020 

90-692-6297 
081 2-7 1989 
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SOUTHERN PACIFIC LIMITED 
Sanwa Bldg., 2-16-20 Minamisaiwai, Nishi, Yokohama, JAPAN 220 
Phone: 045-314-9514 Telex: 3822320 SPACIF J 
Adv.nced single bo.rd computer techno/~y compeny 

speed: looking at the table, you can 
see why. 

FOR MAC DEVELOPERS 
I have found (along with a lot of other 
people) what is probably the best 
magazine for Macintosh software de
velopers. It's a homebrew journal 
called MatJUtor (formerly MaCI'ecli ). It's 
not fancy or slick, but each issue 
(monthly, about 44 to 48 pages) is full 
of explanations of the Mac's intrica
cies. The format is a series of columns 
dealing with the different languages: 
FORTH, C, Pascal. Modula-2 , BASIC, 
68000 assembly language, and more. 
Worth its weight in 3 Y2 -inch floppies. 
Back issues are available. 

UPDATE: SOFTECH 
MICROSYSTEMS 
Warren Williamson, who does the 
copy editing on my column, must be 

(continued) 

TTL X I 
rlAn" rnn:ir< type, 16 bit TTL, 7/8 

port (32 characters FIFO) 
Dos, MP/M (multiuser) 

banked CP/M plus (single user) 
• Size: 10 X 6 inch 4 layered 
• Assembled and tested 
• 8105 source code available 
• Complete faster than other lBOS8C 
MSC·PCX 

• 8105 source code available 
• DRI CP/M plus manual $50 
• New word word processor program for 
MSC-ICO ADD $50 

=::faster than other l~ 

Expansion card for ICO ~ 
RAM disk (up to 2M byte) and SCSI hard disk 
interlace card for ICO with installation program 

Writ. For A Free Info Today. 
USA distributer --- ----- _ 
SOUTHE .. N PACIFIC (USA) INC. 
P.O.BOX 4427, Berkeley, CA 94704-0427 U.S.A. 
a..ler .nd distributer Inquiries "elcome 

Inquiry 305 



THE POSITION 
OF POWER 

Wouldn't you want to talk to this man if 
you knew all corporate micro purchasing 
decisions depended on his advice? But 
do you speak his language? 

BYTE speaks his language. We are the only 
micro publication that does. BYTE is his 
for the latest in micro technology -
information that keeps him in a very 
enviable position of power. 

Corporations everywhere rely on 
the BYTE reader. You know you 
can rely on BYTE to deliver 
this unique market. Now you 

BYTE MEANS 
BUSINESS 

know that BYTE is business -
and the business is micros. 

To reach the business 
professional who is at the 

leading edge of micro 
technology, advertise in BYTE . 

For more information, 
call (603) 924-9281 . 



Your System/Controller should fit you 
like a good suit. 

LET MICROMINT 
CUSTOM FIT YOU 

Whether it's suits or system controllers, 
you can't buy off the rack when you 
need a custom fit. 

That's why Micromint individualizes 
its system controllers to meet your par
ticular needs and budget. What's most 
important to you? Software compati
bility? Speed? Everything on one 
board? Economical computing power? 

# 1: "I want software 
compatibility. " 

Solution: 
THE SB180 
COMPUTER/CONTROLLER 

The SB 180, only 4" by 7Y,", offers a 
Z80 compatible CPU running at 6MHz., 
256K bytes of RAM, up to 32K bytes 
of ROM, two serial ports, a parallel 
port, SCSI expansion bus, and an in· 
dustry standard 765A·compatible disk 
controller for up to four disk drives
any combinations of 3%", 5'/." or 8" 
drives . The SB 180 is based on the 
Hitachi HD64180 CPU , a microcoded 
CMOS chip which provides high per
fo rmance, reduced system costs, and 
low power operation while maintain· 
ing complete compatibility w ith the 
large base of standard CP/ M software. 

S8180-1 w/8K ROM monitor . . $369.00 
S8180-5 w/8K ROM monitor, 

B/OS source and 
Z-system . ......... $418.00 

#2: "I need speed. " 
Solution: 

THE 28 FORTH 
SYSTEM/CONTROLLER 

The Z8 FO RTH System /Controller is 
on ly 4" by 4Y," and includes a custom 
masked Z8 version of the FORTH 

language w ith a full screen editor, 
cassette I/ O driver primitives, EPROM 
programmer primitives, and other util · 
ity words. It also contains up to 4K 
bytes of RAM or EPROM , an RS·232 
ser ial port with se lectab le baud rates, 
and two parallel ports. Additional Z8 
peripheral boards include m emory ex
pansion, a smart terminal board, seria l 
and para ll el I/ O, real time clock an A / D 
converter, and an EPROM programmer. 
It's perfect for data reduction and 
high speed control app lications. 

BCC21 wluti/ities . . . $225. 00 

#3: "Let me have an entire 
development system on 
one board. " 

Solution: 
THE BCC52 
SYSTEM/ CONTROLLER 

Th e BCC52 is a new stand alone sing le 
board microcomputer w hich is bus 
co mpat ible wit h t he Micromint BCCll 
/ BCC21 Z8 System / Controllers and ex· 
pansion boards. Th e BCC52 features 
the Intel 8052AH·BASIC micro pro· 
cessor w hi ch includes a ROM res ident 
8K byte floating point BASIC inter· 

For a System Controller suited to 
your needs, give us a call. 

preter wit h extensions for process con· 
t rol work. It contains sockets f or up to 
48K bytes of RAM / EPROM , an "i ntel· 
I igent" 2764/ 128 EPROM programmer, 
3 parallel ports, a ser ial terminal port, 
and a seria l printer po rt . 

BCC52 ... $239.00 

#4: "Give me lots of economical 
computing power. " 

Solution: 
THE BCC11 BASIC 
SYSTEM/ CONTRO LLE R 

Th e Z8 BASI C Sy stem/ Controller is 
near ly identical to the FO RTH 
Syst em/Controller but contains a tiny 
BASIC interpreter, up to 6K bytes of 
RAM and EPROM, an RS-232 serial 
po rt w ith switch se lectable baud rates, 
and two parallel ports. Add a power 
supply and terminal to start program· 
ming in BASIC or mach ine language. 
Prog ra ms can be transferred to 2732 
EPROMS with the optional EPROM 
programmer for auto·start applications. 
It can also use any of the expan sion 
boards mentioned under the Z8 
FORTH System/Controller. 

BCCll . .. $149,00 

Additional information on peripheral 
boards and OEM pricing is available. 

Order Toll Free 
1-800-635-3355 

In Connecticut ca ll : 1·871 ·6170 

~ .. 
~ 

~~ ~~ MICROMINT, INC. 
~T 25 Terrace Drive 

Vernon, CT 06066 



getting upset with me. You see. this is 
the second month in a row where I've 
had to make major changes to the 
author's proof due to developments 
in the real world. 

Last month. I had to change a cou
ple of paragraphs where I took Sof
Tech to task over licensing fees for 
MacAdvantage:UCSD Pascal. You see. 
SofTech had dropped all licensing 
fees and (according to what they told 
me) had cut the price as well. from 
$295 to $119. This was all to go into 
effect July I . which is when my first 
column was going to show up. 

A few weeks after having made that 
change. word came that SofTech Inc. 
was going to sell off SofTech Micro
systems. I talked with officials at Sof
Tech Microsystems. who assured me 
that all the product changes they had 
told me about were going to go into 
effect anyway . . . except for the drop 
in price for MacAdvantage. In short. 
I don't know what SofTech is going to 
charge for MacAdvantage. So my first 
piece of news is that you'lI have to 
contact SofTech yourself to find out 
exactly what the status is for MacAd
vantage. as well as the products I'm 
going to mention in the next few 
paragraphs. 

Second. SofTech is reorganizing the 
IBM PC p-System into three separate 
packages: the basic MS-DOS-hosted 
p-System. with editor. UCSD Pascal 
compiler. and filer: an assembler/ 
native-code-generator package: and 
utilities package (disassembler. 
debugger. etc.). Furthermore. each 
package will sell for only $49.95 
(shades of Borland!). Since this is the 
MS-DOS-hosted version of the p-Sys
tem. your files are on DOS-formatted 
disks. and your programs can read 
and write DOS files. Since the p-Sys
tem offers more sophisticated mem
ory management and library facilities 
than Thrbo Pascal. and since p-code 
is very compact. this might be an at
tractive alternative for those of you 
writing large Pascal programs on the 
IBM Pc. Again. there has been a 
change in licensing policy: Any pro
gram that is released as public
domain software or shareware ("Send 
me $xx if you like it") requires no 
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licensing fee. Any commercial prod
uct-something that is sold through 
mail order or dealers and that has a 
suggested list price-still has to pay 
the standard fee. 

AND Now FOR SOMETHING 
COMPLETELY DIFFERENT 
This same SofTech. a company known 
mostly for a runner-up development 
system. is releasing a product that 
may have reverberations throughout 
the industry much on the same order 
as Thrbo Pascal and SideKick. A few 
years ago. two programmers devel
oped and shipped an integrated soft
ware package for the Apple called 
The Incredible Jack. Their success got 
them some venture capital. and they 
wrote an improved version for the 
IBM Pc. called Jack2. Then the rum
blings about Ovation. Symphony. and 
Framework started. and the venture 

Table I: Macintosh Sieve benchmarks. 

Language 

MacASM 
long-word fill 

Megamax C 
and improver 
register vars 
and improver 

MacFORTH (1.1) 
using FILL 

MacModula-2 
range check off 

Mac p-System 
no rcheck, FillChar 
native code gen 

MacAdvantage 
·range check off 
and FillChar 

MacPascal (Beta) 
MS-BASIC (2 .0) 

Compilation 
1.1 
1.1 
3.2 

+6.8 
3.1 

+6.4 
1.3 
1.3 

46.4 
44.6 
16.9 
18.8 
18.6 
22.6 
22.4 
22.7 

capitalists got cold feet. SofTech now 
owns the product; its people have im
proved it even more and plan to start 
shipping it on the 1st of July under the 
name TeamMate. That would be ho
hum news at best. except for one im
portant change: A package that used 
to cost $ 500 will go out on the market 
for $69.95. Yes. you saw that right. 
Sales of Symphony and Framework 
have been sluggish: what will happen 
when TeamMate hits the shelves? 

UPDATE: MAC MASS STORAGE 
I talked last month about the Quark 
QC-IO hard disk for the Apple II. 
Apple III. and Macintosh. Since then. 
Quark has announced the QC-20. 
which is a 20-megabyte version of the 
QC-IO. Quark has also released the 
Apple Pascal (version 1.2) support 
software. but since I no longer have 

Linking 

27.8 

26.8 

22.8 
22.5 

19.3 

Execution 
3.1 
2.9 
6.5 
6.2 
4.4 
4.2 

25.3 
20.0 
84.8 
71.6 
92.6 
59.6 

6.5 
104.1 
88.6 
69.1 

1235.0 
1294.0 

(continued) 

Normalized 
1.1 
1.0 
2.2 
2.1 
1.5 
1.4 
8.7 
6.9 

29.2 
24.7 
31 .9 
20.6 

2.2 
35.9 
30.6 
23.8 

425.9 
446.2 

Table 2: Sieve execution benchmarks on the IBM PC-compatible Compaq. The 
program is identical to the one used to generate the benchmarks in table I. 

Turbo Pascal (3.0) 
user interrupts turned off {$U -} 
and range checking turned off {$R -} 
and using FillChar 

Execution Normalized 
173.8 

25.9 
14.5 
11.6 

59.9 
8.9 
5.0 
4.0 
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ITEMS DISCUSSED 

CoPV II MAc/MACToOLS . . .... 539.95 MACASM .... . . .. .. .... .. .. 5125 METHODS ..... . .. . . .. .. . ... 5250 
Central Point Software Inc. 
9700 Southwest Capitol Hwy., #100 
Portland, OR 972 19 
(503) 244-5782 

MAC BERNOULLI Box ...... ... 51895 

Mainstay 
286 11 -B Canwood St. 
Agoura Hills, CA 9130 1 
(8 18) 991-6540 

Digitalk Inc. 
5200 West Century Blvd. 
Los Angeles. CA 90045 
(213) 645-1082 

MAC BERNOULLI SLAVE DRIVE ... 51 195 
Iomega Corporation 

MACMoDULA-2 ........ . . .... 5150 OC-10 ...... ... .... .51995 
OC-20 . . . . . . ... . . . . . 52595 

1821 West 4000 South 
Roy, UT 84067 
(801) 776-7730 

MACADVANTAGE:UCSD PASCAL ... 5??? 
UCSD p..SVSTEM FOR IBM PC .. 549.95 
TEAMMATE .......... . .... . 569.95 
SofTech Microsystems 
16875 West Bernardo Dr. 

Modula Corporation 
1673 West 820 North 
Provo. UT 8460 I 
(801) 375-7400 

MEGAMAX C .. ... ... . 
Megamax Inc. 
POB 85 1521 

...... 5295 

Ouark Inc. 
2525 West Evans. Suite 220 
Denver, CO 80219 
(800) 543-7711 

TURBO PASCAL 3.0 .......... 569.95 
Borland International 
411 3 Scotts Valley Dr. 

San Diego, CA 92127 
(6 19) 451-1230 

Richardson. TX 75085-1521 
(214) 987-493 1 

Scotts Valley, CA 95066 
(408) 438-8400 

a QC- IO to test it on, I can't tell you 
how well it works. 

I also talked about the Iomega Ber
noulli Box (which, thankfu ll y, I sti ll 
have) . I have used the partitioning 
software, which let me divide each 
5-megabyte disk into five I-megabyte 
"disks:' A simple mount program then 
lets me decide which "disks" are 

mounted or dismounted. It isn' t as 
flexible or convenient as the Quark 
Volume Manager, but it's a lot better 
than having to work with a single 
5-megabyte disk. Iomega also an
nounced a slave drive for the Mac 
Bernoulli Box. It costs $11 95, plugs 
into the back of the Box. and gives 
you another 5-megabyte drive. Great 

for backups: if I can get one on review. 
I'll let you know how it is. 

COMING EVENTS 
Next month, I hope to take a good 
look at SofTech's integrated package. 
more Mac C compilers, and other 
odds and ends. Until then. hang loose, 
and I'll see you on the bit stream . • 

Quality PC Products from MUL TITECH I 

• CPU board with 256K memory and up 
to 640K on board, serial, parallel 
ports, socket for 8087, 6 slots. Run 
MS DOS CPM/86. Complete 
documentation .. .. .. .. .. . .... $350 
Power supply . .. ............. $125 
Case for the CPU board . ....... $70 
Floppy controller ... .. .. .. . . . ... $60 
Keyboard . . . . . . . . . . . . . . . . . . . . . $80 

• Fully assembled IBM compatible 
PC with 256K, 1 serial, 1 parallel , 
color card , keyboard & 2(1/2) 
HT drives . . .... .. . .. . ... . .. $1150 
OEM and dealer discount available. 

CALL TOLL FREE TO ORDER (800) 538-1542 
In California call (408) 730-1795 Technical Support Service (408) m·8400 

U S SERVEX 195 West EI Camino Real 
• • Sunnyvale, California 94087 
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• Multifunction board (64K-384K) .. $160 
1 parallel, 2 serial, clock/calendar, 
ramdisk, print spooler, & memory 
expansion (0-384K) . . .. . ..... . . $80 

• Serial card (2 ports) . .. ..... . . .. $60 
• Color/graphic card ........ .. . . $1 ~!O 
• Mono display adaptor with 1 

printer port .. ... ...... ....... $1 ~!O 
• Mono/graphic card with 1 printer 

port (Hercules compatible, 
flicker free) ... ... .. ...... ... . $170 

• 8087 math coprocessor .. _ .. . ... $95 
• Color monitor 

(640x500 interlaced) ...... .... $375 
• Microscience Hard disk 

20 MB with controller .. . .... . .. $7S0 

* One-year warranty for all add-on cards! 

Inquiry 222 



HAYES® COMPATIBLE MODEM 
INCOMPATIBLE PRICE! 

FEATURES 
HAYES INFO· 

SMART· MATE 
MODEM 1200TPC 
1200B 

PRICE $489 $198 
HAYES "AT" COMMAND YES YES 
COMPATIBLE 
Communications software YES YES 
included 
1200/300/110 bits per second YES YES 
Bell 212A and 103 compatible YES YES 
Auto-dial, Auto-answer YES YES 
Auto-speed, Auto-parity YES YES 
Built-in speaker YES YES 
Volume control YES YES 

MINIMUM COMPUTER REQUIREMENTS 
• IBM/PC/XT/AT or compatible 
• PC DOS or MS DOS (2 .0 or higher) 
• 128K RAM 
• 1 2-sided disk drive 
• 80-column screen display 

(monochrome or color) 

MODEM 
CARD 
FORIBM®-
1200 BPS 

SHIP TO: 
ADDRESS 

DAY PHONE 

o CHECKE 
o VISA NCtOSED 

o MASTERCARD 

ACCTNO. 

EXP. DATE 

SIGNATURE 

California raside 

for ShiPPing Ond nts Odd 6!1 % SOles I 

CanOdian ona . handling. AddU; ox. All orders Odd 
accepted p InternOtionOI OnOI freignt en $4 Per mOdem 

(408) 752 lease OIlOw ~ orders. No Co orgas wll/ be a Cora 
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88-3565 
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The Macintosh™ gave the world 
the notion of ({radical ease of use:) But 
in order to do so} it had to do a great 
deal of extra work. A process that also 
consumes a great deal of time. 

Then along came the external 
hard disk drive. Which made the 
Macintosh work fastelJ but still not 
fast enough for most business people. 

So we thought of our own 
solution. HyperDrive~M 

HyperDrive. Ies the fastest} 
because ies where it belongs. 

HyperDrive is the only hard 
disk made to go inside the Macintosh. 

Which obviously 
means one more port 
free for other things} 
like Apple Talk~M 

HyperDrive is precisely where 

But more important} 
HyperDrive works 
up to 15 times faster 
than a floppy. And 

every disk drive should be. 50 to 100% --
faster than external drives. 
Because it hooks right onto the 
Macintosh circuit board. 

HyperDrive. Ies engineered 
to give the Macintosh a place . -
in the business world. 

Unlike other hard disks} 
HyperDrive will run any soft
ware that a regular Macintosh 
runs. Including Apples0 own 
Finder~M Whaes more} Hyper
Drives own software will .. 

allow you to back up and restore w hat 
ever1s on the hard disk to and from 
floppies. At a rate of one floppy in 
under 50 seconds. 

And for really going to w ork 
with items W<e Apples LaserWriter™ 
or Lotus ™ Jazz;M yodll find you need 
HyperDrive. Because HyperDrive w ill 
actually make them work to their 
maximum} something no other disk 
drive can do. 

HyperDrive. It will actually keep 
you busy. 

With 
HyperDrive} 
a Lake Tahoe 
resort man
ager doubled 
his business in 
four months. W 'll Dahl' i ' h . 

• 1 on ue s Ip n t e ratm~s 
SImply by now that there' s HyperDrive . 

being able to produce twice as many 
reports and mailings. 

UnfortunatelJj you can}t 
please everyone. 

One software developer 
used to watch the Phil Donahue 
show while waiting for his 
Macintosh to compile. But once 
he started using HyperDrive} he 
didn}t have that free time. And 
as he said} ({I don}t know whaes 
going on in the world anymore:) 

Find out how to keep your
self busy. Call us at 1-800422-0101. 

~ In Massachusetts (617) 492-5500. 

If it runs on a Macintosh, 
it'll run on a 

HyperDrive Macintosh. 

• I • • " :-. .~. • . , g I 

HyperDrive 
™ Apple Talk, Apple, Finder and LaserWriter are registe red III [-] -
trademarks o t Apple Compute r, Inc. TMLotus and Jazz are 
registered trademarks of the Lotus Development Corporation. 
T'4-IypcrDrivc: is a registered trademark of the: General 

~- ~ \010-__ :., . j ..._- .' . 
I ... _~~._ .,, _ 

Computer Company. ™Madntosh is a trademark licensed to .~ 
Apple Computer, Inc. 
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New from McGraw-Hili. 

Lets you observe the 
internal operations 
of DOS application 
software. 

Maybe you've never put it into words. 
But you know the feeling. 

It's the frustration that gets you every 
time you analyze, debug, test, port, or 
convert DOS application software. 

To do the job right, you need something 
no one has invented. 

You've got to see what's going on inside 
the software, how it's acting and reacting. 

You need something 
that gives you x-ray 
vision. 

Now you've got it 
X-VIEW 86T~ new from 

McGraw-Hili, lets you 
observe the internal 
operations of DOS 
application software. 

Developed, tested, 
and refined in the highly 
respected technical labs 

AppIIC3uonProgram 

I 
Unmodified 

OOSAppllCStion 

X·VIEW86 
I 

DOSOCbug 

I 
DynamIC Exewtlon 

Information 

of Future Computing, it helps you generate a 
thorough, reliable technical analysis. Far 
better than what you could produce on 
your own. 

This powerful new tool - we call 
it a software analyzer - is an 
affordable $59.95. 
Future Computing Incorporated Is a unit of McGraw-HUllnformatlon 
Systems Company. 

X-VIEW 86™-rUAs_on any member of the 
IBM PC family - or any operationally 
compatible machine - with any memory 
configuration. You use it with PC-DOS 
Debug 2.0 or 2.1. 

Single-stroke commands allow you to 
interrupt the application program: 
o on any processor I/O access 
o on any processor interrupt instruction 
o when its execution reaches a specified 

address 
o when it uses a specified memory 

location 
In addition, you can: 

o automatically collect and analyze 
technical information on an application 
program 

o start program execution at a specified 
address 

o display the results of the analysis on 
screen 
X-VIEW 86T~ A new kind of software. For 

developers and engineers with vision. 
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IBM Is a registered trademark and PC-DOS Is a trademark of International 
Business Machines Corporation. 

1-----------------------------------, 
I To order X-VIEW 86'· Please send me X-VIEW 86'~ I 
I by credit card, call toll free I 

l-B00-221-VIEW. Name __________________ _ 

I In Texas call: I 
I 1-800-233-VIEW Title I 
I or send the coupon today. I 

Company _________________ _ 

I Customer Service I I McGraw·HiII Inc. Address I 
I 8111 LBJ Freeway City 5 Z' I 
I 

Dallas, Texas 75251 tate__ IP I 
Phane.>.C __ -'-_________ _ 

I I 
I Qty Price Total I 

X·VIEW 86'· is $59.95. All orders are 
I subject to acceptance by McGraw-Hili $59.95 I 
I Inc. Prices are subject to change I 
I without notice. Signature I 

o Check enclosed (Make check 
I payable to McGraw·Hllllnc. Orders Credit card no. I 
I paid by check are subject to delay.) I 
L ~ ~ ~ ~. ~ V~ ~ D:: ___ ~~t~ ~e ________________ -.J 



The iAPX 386, 
the 80C86, 

and the AT Probe 

BY PHILLIP ROBINSON 

BYTE West Coast is prepared 
monthly by BYTE's editors and staff 

in San Francisco and Palo Alto. 
Correspondence should be addressed 

to BYTE West Coast. BYTE 
Magazil1e, 425 Battery St" San 

Francisco, CA 9411 J, 

B·Y·T·E W·E·S·T C·O·A·S·T 

New Microprocessor Chips 
his month I'll look at an excellent 
example of the activity in the chip 
trade: the iAPX 86 family from Intel. 

First. there's the 80386, This 32-bit micro
processor has two important ancestors: the 
8088, which is in the IBM Personal Com
puter (PC) and PC Xl and the 80286, which 
is in the IBM PC AT (see the review of the 
IBM PC AT by Alan Finger, May BYTE, page 
270), I 

Then there is the 80C86, The CMOS (com
plementary metal-oxide semiconductor) 
process used to make the 80C86 uses far 
less power than the process used to make 
the standard 8086; the CMOS technology 
improves both the portability and reliabili
ty of systems 

I'll also look at Atron's AT Probe, a "hard
ware-assisted software debugger" for the 86 
family, This device lets software engineers 
be software engineers, rather than candi
dates for burnout. by helping to trace, 
isolate, and record software bugs, 

THE IAPX 386 
The 80386-the first 32-bit member of the 
iAPX 86 family-is almost here, after years 
of speculation, Although most of the big 
semiconductor makers are interested in the 
32-bit microprocessors, the recent battle 
has been largely fought between Intel 's 
8086 family and Motorola's 68000 family, 

Intel's first run in the 32-bi t arena was the 
432, a chip that just recently was given the 
ax, Intel refers to this experimental chip as 
a learning experience; the 432 didn't turn 
up on the shelf in any computer store, It was 
optimized to run Ada, and Intel trumpeted 
it as a chip of the future, Today it's just a 
philosophical conversation piece, 

But now there is a real 32-bit micropro
cessor, Many people assume that the 80386 
is the front runner for a 32-bit IBM PC for 
the following reasons: IBM was first to 
carpet the world with 8088 boxes, it is now 
selling as many 286 machines as it can 
make, and it has acquired a big chunk of 
Intel. 

If IBM doesn't get to the 386 first. you can 
bet that plenty of other companies will. 
Those designers who have been pitting 
8086 and 80186 boards against IBM's 8088 
are ready to grab the first working 80386 
to gain an advantage in the marketplace, 

Here are some details I garnered from the 
advance information sheet on the 80386 
(dated October 1984; order number 
2 3 I 2 47 -00 I ) , 

The iAPX 386 (the official name for the 
80386) is made using CHMOS III tech
nology, CHMOS is Intel's latest version of 
the CMOS process, The 386 is pipelined, 
has a high-bandwidth 32-bit bus, and sup
ports full 32-bit addressing (4 gigabytes of 
physical space, 4 gigabytes per segment. 
and 64 terabytes of virtual address space 
per task), 

The 386 also has memory management 
and protection (compatible with the 286) , 
virtual-memory support. caches, and pag
ing (optional) all on chip It can handle 8-, 
16-, and 32-bit data, has a multiple-copro
cessor interface, and supports integrated 
multitasking, 

The 386 is object-code software-compatible 
with the 86,88, 186, 188, and 286, The 386 
instruction set is a superset of the 286 set. 
All instructions are extended to support the 
32-bit addresses and operands, As is typical 
in new-generation microprocessors, new in
structions have also been added, That 
means 8088 programs (such as those for 
the IBM PC) should run without recompila
tion on an 80386 box, 

The 16-bit general-purpose registers 
found on the 286 are extended to 32 bits 
on the 386, In addition, Intel has added two 
segment registers for simultaneous manip
ulation of mUltiple data structures, 

Address generation is the same as on the 
other 86 family chips: An optional base is 
added to an optional index and an optional 
displacement. 

The on-chip memory management of the 
386 will save designers from having to use a 

(continued) 
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Inttf is also 
showing off its 

IMf versions of 
tit, 8088, 8086, 

tUfd peripherals. 

memory-management chip. The hard
ware protection of memory areas, 
with its four privilege levels. is the 
same as on the 286. Separate pro
gram tasks can be isolated from one 
another. 

The 3-86 is available with either a 12-
or 16-MHz clock: Intel figures that the 
386 offers two to three times the per
formance of the 286. Also, Intel is 
promising an 80387 numeric copro-

BYTE WEST COAST 

cessor that will be compatible with 
the 8087 and 80287 but will operate 
at four times the 28 7's speed. 

So. when can you get one? Sample 
chips should be available in the fourth 
quarter of 1985. Production is sched
uled for mid-1986. if you're interested. 
get the literature: there should be 
more available by the time you read 
this. Unfortunately. unless you're a 
prized Intel customer. paper is all 
you'll probably be able to get for a 
while yet. 

Low POWER AND LONG LIFE: 
THE 80C86 
Intel is also showing off its new CMOS 
versions of the 8088. 8086. and pe
ripherals. The 80C88 and the 80C86 
(with speeds up to 8 MHz) are accom
panied by an 82C84A clock. 82C88 
bus controller. 82C59A interrupt con
troller. 82C54 timer/counter, 82C55A 
peripheral interface. 82C08 dynamic 

RAM (random-access read /write 
memory) controller, the 27C64 
EPROM (erasable programmable 
read-only memory). and CMOS mem
ories. 

Harris has been offering the 80C88 
for a while and is now also offering 
an 80C86. Harris also has a family of 
chips including the 82C52 serial
controller interface. 82C54 program
mable interval timer. 82C55A pro
grammable peripheral interface, 
82 C 59 A priority-interrupt controller. 
and 82C37 A DMA (direct memory ac
cess) controller. To add to the stew, 
Harris has CMOS gate arrays, bus
support circuits, RAMs, and PROMs. 

Why is everyone so excited about 
CMOS? As a September 1983 BYTE 
article ("Inside CMOS 'Technology" by 
Martin B. Pawloski. Tony Moroyan, 
and Joe Altnether. page 94) pointed 
out. the enormous drop in power re-

(contiflUed) 

Howa software engineer 
got to captain the 

lunar landing module. 

The Computer Museum is everything 
you'd expect, and a lot of things you 

module on the Apollo flight simulator. 

wol.\l'ldn't. 
Of course, the museum contains a 

collection of the most significant accom
plisflments in the history of information 
prQCessing, But it's not just a great place 
tfiI see th'ings, it's also a great place to 
do things. 

There are over twenty interactive ex
Mil!>its at The Computer Museum. You can 
destin a car, create your own fractal land
$Gape, or even captain the lunar landing 

So, the next time you're in Boston, stop 
by The Computer Museum. You'll discover 
it's more than a lot of machines, it's also a 
lot of fun, 

For more information, or to become a 
Museum Member, write The Computer 
Museum, or call (617) 423-6758. 

The CornputerMuseum 
o 5 TON 

There's something in it for everyone. 

300 Congress Street, Boston, MA 02210 
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MICROWAY'S 8087 RUNS 1-2-3™! 
MicroWay is the world's leading retail
er of BOB7s and high performance PC 
upgrades. We stock a complete selec
tion of BOB7s that run at 5 and Bmhz. All 
of our coprocessors are shipped with a 
diagnostic disk and the best warranty 
in the business - 1BO days! We also 
offer daughterboards for socket less 
computers such as the NEC PC and 
PCjr, and a board which increases the 
clock speed of the B02B7 in the PC AT. 
Our new NUMBER SMASH ERN in
cludes512Kram.ltwili runthelBM PC 
at clock speeds up to 9.5mhz and 
achieves a throughput of .1 megaflops 

B7FFTN Written in assembly language, per
forms Forward and Inverse FFTs on real and com
plex arrays which occupy up to 512K bytes of 
RAM. Also does convolutions, auto correlations, 
hamming, complex vector multiplication, and com
plex to radial conversions. Callable from C, 
MS Fortran, 87MACRO, TURBO PASCAL and 
87BASIC/ INLlN·E .. . ... . .. . .. . ... . ..... . . . $200 

87FFT-2'· perfonns two-dimensional FFTs. 
Ideal for image processing. Requires 87FFT ... $75 

MATRIXPAKN 
manages a MEGABYTE! 

Written in assembly language, our runtime pac
kage accurately manipulates large matrices at 
very fast speeds. Includes matrix inversion and 
the solution of simultaneous linear equations. 
Callable from MS Fortran 3.2, 87MACRO, and 
87BASIC/ INLINE .... ..... .. ... . . . . . . each $150 

GRAPHICS PACKAGES 
Grafmatic for MS Fortran or Pascal ....... $125 
Plotmatic for Grafmatic. . ..... .. .. .. . .... .. $125 
MultiHalo (one language) ... ... .. .. , ...... $189 

DFixerN 
A disk utility which thoroughly checks PC or AT 
hard disks for bad sectors and updates the MS 
DOS file allocation table accordingly ...... $149 

87DEBUG'· - a profeSSional debugger with 
8087 support, a sophisticated screen-oriented 
macro command processor, and trace features 
which include the ability to skip tracing through 
branches to calls and software and hardware 
interrupts. Breakpoints can be set in code or on 
guarded addresses in RAM ... . . . . ....... . $150 

HARDSCOPEN 
includes a version of 

87DEBUG which interfaces a Breaker Box which 
makes it possible to reset your PC and break pro-
gram execution independent of DOS ..... $249 

AST AdvantageN .... .. .... . ... ... ... $439 
JRAM-2N (~K) ................... . .... $169 
JRAMN AT (\1')K) ... .... . .. ... .. . ...... $229 

Inquiry 21 6 

with B7BASIC/INLlNE, Intel Fortran, or 
Microsoft Fortran. Software reviewers 
consistently cite MicroWay software 
as the best in the industry! Our cus
tomers frequently write to thank us for 
recommending the correct software 
and hardware to meet their specific 
needs. They also thank us for our same 
day shipping! In addition to our own 
products which support the BOB7 and 
B02B7, we stock the largest supply of 
specialized software available any
where. For information call us at 

617-746-7341 

Micro 

FASTBREAKT/· 
MicroWay's daughterboard turns on 
your BOB7 during 1-2-3N execution 
and extends DOS functionality. Recal
culations run up to 36 times faster. In
cludes an B087 chip. When used with 
the NUMBER SMASHER'· it can pro
vide a total increase in 1-2-3'· ex
ecution speed of up to 79 to 1. 

CONFIGURATIONS: 
FASTBREAKN 

5mhz .... . ............ $339 
FASTBREAKN 

8mhz ..... . . . ..... .. .. $479 
FASTBREAK'· without 8087 ......... $249 
FASTBREAK'· 80287 Turbo 6mhz ... $524 

Way® . 
8087 Support 

For the IBM PC, PC XT, PC AT and Compatibles. 
87 BASIC/I N LI N EN converts the output of 8087 5 m hz ............ ... ... $109 
the IBM Basic Compiler into optimized 8087 Including DIAGNOSTICS and one-year warranty 
in line code which executes up to seven times fas- For IBM PC and compatibles. 
ter than 87BASIC. Supports separately compiled 8087 6 4 h $99 
inline subroutines which are located in their own - m z ........... ... . . 
segments and can contain up to 64K bytes of Obsolete sub spec; ovemeats, not recommended. 
code. This allows programs greater than 128K! 8087 28mh $175 
Requires the IBM Basic Compiler and Macro - z ...... ... .... . 
Assembler. Includes 87BASIC .... . . ...... $200 For Wang, AT&T, DeskPro, NEC, Leading Edge 

87BASICN 
includes patchestothe IBM Basic 80187-2 8mhz ........ ... $299 

Compiler and both runtime libraries for USER For the Tandy 2000 
TRANSPARENT 8087 support Provides super 80287 3 5mhz ' $199 
fast perfonnance for all numeric operations in- - .. .. •.. .. .. 
c1uding trigonometrics, transcendentals, addition, For the IBM PC AT 
subtraction, multiplication, and division .... $150 80287 Tu rbo TM ............ $375 
87MACRON - our complete 8087 software Increases 80287 clock speed to 6 mhz 
development package. It contains a"Pre-process- 64K RAM Set $8 
or," source code for a set of 8087 macros, and an .......... .. .... .. . 
object library of numeric functions including tran- 256K RAM Set $49 
scendentals, trigonometrics, hyperbolics, encod- ..... . .... .... . 
ing, decoding and conversions. For the IBM 256K CMOS RAM Set .. . $49 
Macro Assembler, Version 1.0 or 2.0 ...... $150 1 K RAM S 
OBJ-ASMN - a multipass object module 28 . et PC AT .... $150 
translator and disassembler. Produces assembly N UM BE R SMASH E RTM .. . 1590 
language listings which include public symbols, 9.54mhz 8087 coprocessor board with 512K 
external symbols, and labels commented with 
cross references. Ideal for understanding and FORTRAN, C and BASIC 
patching object modules and libraries for which Microsoft Fortran Version 3.3 .... ... . . .. .. $229 
source is not available ......... . .... .. .... $200 IBM Professional Fortran ....... .. .. ... ..... 545 
RTOS . REAL TIME OPERATING SYSTEM Ryan-McFarland Fortran ... . ............... 399 

FORLlB+ or STRINGS and THINGS ......... 65 
RTOS is a mult~user, multi-tasking real time oper- Lattice C . . ..... . . . . ... . . .... . ..... . ..... .. . 299 
ating system. It includes a configured version of Microsoft C Version 3.0 . . . . .. . ... . . . . ....... 299 
Intel's iRMX-86, L1NK-86, LOC-86, L1B-86, OH-86, CB6 .. ..... ..... . .... ....... ....... .. .. ... .. 299 
and MicroWay's 87DEBUG. Runs on the IBM-PC, FLOAT87 . . ... .. . . . ..........•...• . .. . ... .. 150 
XT, PC-AT and COMPAQ ... ... .. .. . . . ..... $400 IBM Basic Compiler .. ... . ........ .......... 270 
INTEL COMPILERS' 878ASIC/INLlNE. ... .. ................ . .. .. 200 
FORTRAN-86 .... . ..... . .. . ... .. . ...... . .. $750 Summit BetterBASIC~ .. .. .. . . ...... ..... . .. 175 
PASCAL 86 $750 Summit 8087 Module .......... .. ... .. .... . . 87 - .. .... . . . ... . . . . ... .... .. .. . . . . MACRO ASSEMBLERS 
PL/M-86 .. . ............ ...... ... . . .... .. . . $500 
87C (LATTICE/MICROWAy) .............. $750 IBM Assembler with Librarian ... . ..... . .... 155 
ASM-86 .. .... . ...... ... . . . ................ $200 Microsoft Assembler Version 3.0 .. . . .. ..... 125 
'Requires RTOS or iRMX·86. All Inlel compiler names and PASCAL and APL 
iRMX·86 TM Intel Corp. Microsoft Pascal Version 3.2 ............... 199 

Borland Turbo with 8087 Support ..... . . . .... 85 
STSC APL * PLUS/PC ...................... 450 

Pocket APL ................... . ....... 85 
COSMOS Revelation . .. . . . ... ... ... . . .... .. 750 
SPSS/PC .. ........... . ............. . ...... 595 
FASTBREAK and NUMBER SMASHER are Irademar1<s of 
MicroWay. Inc. Lolus and' -2-3 are Irademar1<s of Lotus Deve~ 
opment Corp. 
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quirements from old-fashioned 
NMOS (negative-channel metal-oxide 
semiconductor) to CMOS has many 
advantages. Not only do you have to 
supply only one-tenth as much power 
to CMOS as to NMOS chips, but the 
chips run much cooler. That tempera
ture change means a much higher 
reliability, longer chip life, and no 

need for fans and other cooling ap
paratus (in many situations). CMOS 
even yields greater noise protection. 

The Intel and the Harris chips have 
the same power ratings. The 80C86's 
power use is rated at 10 milliamps per 
megahertz (mA/MHz). In fact the 
CMOS 80C86 can run right down to 
zero speed. In that standby state, 

• gtvesyou . 
concurrent processmg 

inonly8K of RAM. 
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Unique, E-Z-DOS-IT" Concurrent 
Processing Software lets your PC wear 
several different hats at the same time

and it operates in only 8K of RAM. 
With E-Z-DOS-IT, your IBM PC, 

PC/XT, or PCI AT can run your choice 
of background tasks while you continue 

to work at the screen. No waiting, 
because your single- tasking PC now 
behaves like two or more PCs. And 
E-Z-DOS-IT is compatible with the 
most popular software and hardware 

on the market today. 
To find out more about E-Z-DOS-IT, 

or to order directly, call toll-free: 

800/228 .. 9602 
In California, caIl SOO/423-5592 

Ask for operator" 10. 

~HAMMER 
RedefiningYour PC Productivity. 

Hammer Computer Systems, Inc. 
900 Larkspur Landing Circle, Suite 250 
Larkspur, CA 94939. 415/461-7633 

E-Z-OOS-IT is ,I trademark o( Hammer Comp..Ller Systems. Inc. 

The following rt.'giStNCd trademarks afe acknowledged: IBM PC. 
PC/XT. :md PC/AT - lntcrn:lliCllmIBusinessMachincs; Lot us J-Z·J:md 
Symphony - LUfUS DcvdopmcllI Corp.; dB3se II and Framework -
Aslllon·T.1U!;Wordsl:H - Micro Pro Imcrn:lIion.,1; PF$:FiJ{' - Software 
rub1i~hing ; Muhi-Pbn - Microsoft Corp.; C rmsralk - Mic roSl u( Inc. 
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without losing any data, the 80C86 
uses less than 500 microamps. An 
NMOS circuit uses the same amount 
of power whether it is running slowly 
or quickly; an NMOS 8088/8086 typi
cally uses 300 mA of supply current. 

Intel and Harris hope the advan
tages of CMOS will move them 
beyond the portable-system environ
ment into desktop machines and tele
communications. 

Intel 's 80C88 was actually designed 
by Harris. Development kits are 
available now, and Intel promises 
quantity shipments in the fourth 
quarter of 1985. Harris's 80C88 has 
been used in the field , and its 80C86 
is available now. Harris uses a 
2-micron process; Intel works with a 
I .5-micron process. 

Intel representatives see CMOS ris
ing from 10 or 15 percent of the 
market today to 50 percent by 1988. 
In 10 years, they think HMOS (the Intel 
version of NMOS) will be gone. 

IRON HELPS MAKE THE 80286 
WORK: THE AT PROBE 
Debugging software frequently takes 
more time than writing it. And there's 
good reason to believe that the new 
generation of chips, including the 
80286, will make debugging tougher 
than ever before. Atron, a small firm 
in Saratoga, California, is making a 
good living battling that debugging 
problem. 

Founded in 1983 by former Intel 
employees, Atron makes a variety of 
software and hardware debu{5ging 
aids. It has become very successful 
because of its PC Probe. a debugger 
that consists of both an add-on card 
for the IBM PC and some software. A 
ribbon cable from the card plugs into 
the 8088 socket; the hardware multi
plies the power of the software 
debugger. 

Now Atron is peddling the AT 
Probe. Like the PC Probe, it consists 
of both an add-on card and software. 
However, Atron couldn't just plug a 
cable from the card into the 80286 
socket of the PC AT. The 80286 in the 
PC AT uses a nonstandard package (a 
pin-grid array), and a corner of it is 

(continued) 



The SoUtteJs Riendly. 

Many online information services 
claim to be "user friendly." But only one 
really lives up to that promise. 

The Source. 
You see, The Source is specifically 

designed to save you time online. With 
new, shorter menus. Simpler commands. 
And a user's manual so well-written and 
easy to understand, it's setting an 
industry standard. 

The Source is also the only 
service that gives you free 
introductory lessons. So 
you get up-to-speed on our d 
dime, not yours. ~ 

time, without frustration. Everything 
from the hour's headlines to travel 
reservations. From special interest groups 
to online stock trading. So you don't 
waste your valuable time. Or money. 

Call 1-800-336-3366, send the coupon, 
or visit your nearest computer dealer. 

And make friends with America's 
friendliest online information network. 

The SOUiteSM 
The most ~ resowce any persona1 computer can have. 

I'd like to make friends with The Source. 
Please send more information to: 

Name 
7826314 Vo get t the·nf - ~ TheSoUIt:e 1\ U 0 1 or r } ' Il£n~\""",,,,,,,,",~ 

mation you need in record ~i iIll)'P<'!" <Xl111_Glllhaw. ==~~ 
Address 

'l City, State Zip 
The Source is a service mark o f Source Tele
computing Corp., a subsidia ry o f The Reader's Digest 
Assn .. Inc . © 1985 So urce Telecomputing Co rp. ~-"'-"--=-: 

~------' Mail to: Source Telecomputing Corporation, 
1616 Anderson Road, Mclean, VA 22102 
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Inquiry 367 

PROGRAMMER'S UTILITIES 
especially for Turbo Pascal on 
IBM PC/XT/AT and compatibles 

MORE POWERFUL THAN UNIX UTILITIESIII 

These Ready-to-Use programs fully support Turbo Pascal 
versions 2.0 and 3.0. and PCDOS 2.X and 3.0. Here's whal 

you get: 
Pretty Printer 
Standardize capitalization, indentation, and spacing of 
source code. Don't waste your own time! Several adjustable 
paramelers to suit your tasles (works wi th any standard 
Pascal source) . 

Program Structure Analyzer 
Find sublle problems the compiler doesn't: uninitialized and 
unused variables, modified vatue parameters, "sneaky" 
variable modilication , redefined standard identifiers. Also 
generates a comptete variable cross reference and an execu
tion hierarchy diagram. tnteractive or wri te to fite (works 
with any standard Pascal source). 

Execution Timer 
Obtain a summary of time spent in each procedure and 
function of your program. accurate to within 200 micro
seconds. Also counts number of calls to each subprogram. 
Fully automatic. 

Execution Profiler 
Obtain a graphic profite of where your program spends its 
time. Interactive, easy-to-use. Identify weak code at the in
structi on level. (Profi ler and Timer for Turbo Pascal Source 
code only.) 

Command Repeater 
Customize any operation by reading and parsing the stan
dard inpul. Send up to 255 keystrokes to any executed pro
gram. Automatically generate DOS batch fil es. 

Pattern Replacer 
Find and REPLACE versa tile regular expression patterns in 
any text fi le. Supports generalized wildcards, nesting , aller
nation. tagged words and more. Over a dozen programmer's 
applica ti ons included . 

Difference Finder 
Find differences between two text files, and optionally create 
an EDLIN script which rebuilds one from the other. 
Disregard white space, case, arbitrary characters and Pascal 
comments if desired . 

Super Directory 
Reptace PCDOS DlR command with extended pattern 
matching , sort capability, hidden file display. date filtering, 
and more. 

File Finder 
Locate fites anywhere in the subdirectory tree and access' 
them wi th a single keystroke. Display Ihe subdireclory tree 
graphically. 

AVAILABLE IN SOURCE 
AND EXECUTABLE FORMAT 

Executable: 555 COMPLETE including tax and shipping. 
Compi led and ready 10 run, includes t40-page printed user 
manual, relerence card and one 5'/4" DSDD disk. Ideal for 
programmers not using Turbo. NOT copy protected . 

Source : $95 COMPLETE including lax and shipping. 
Includes all of the above, and two addi tional DSDD disks. 
Disks include complete TurbO Pascal source code. detailed 
programmer's manual (on disk) and several bonus utili lies. 
Requires Turbo Pascal 2.0 or 3.0 

Requirements : PCDOS 2.X or 30. t92K RAM - programs 
run in less RAM with reduced capacity. Two drives or hard 
disk recommended 

TO ORDER: 
VISA/MasterCard orders. call 7 days toll-free 1-800-538-8157 
x830. In California. call 1-800-672-3470 x830 any day. 
Or mail checklmoney order to: 

TurboPower Software 
478 W. lI.millon Ave" Suite 196 
Campbell, CA 95008 

For technical Questions. call 408-378-3672 
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tucked underneath one of the sys
tem's disk drives. However. because 
the PC AT's socket for the 80287 is 
accessible and is connected in parallel 
to the 80286. Atron decided to use 
it for the interface. 

The $2500 Atron system competes 
with debugging and development sys
tems costing between $30.000 and 
$50.000 from companies such as Intel 
and Hewlett-Packard. Intel 's system 
depends on a special bond-out ver
sion of the 286 chip that brings inter
nal signals to the outside for analysis. 
Atron handles the signal analysis in 
a different way The AT Probe saves . 
all the signals from the last 2048 in
structions in its bank-switched I-mega
byte on-board memory. When the 
286 hits a trap. the system returns to 
the user and-on the way-analyzes 
the signals. 

The AT Probe can reverse-match its 
recorded real-time signal trace data to 
high-level-language source code (C 
for example). This lets you use the AT 
Probe menus to step through a high
level-language program and yet watch 
the machine-level effects. This single 
stepping shows upcoming code. 
emulates instructions. lists variables 
and contents. and even describes 
jump decisions. The AT Probe will 

The AT Probe 
can reverse ... match 
its recorded 
real ... time signal 
trace data to 
ft ig ft ... level ... language 
source code. 
also give complete 287 fl oating-point 
support. 

The AT Probe intercepts processor 
signals and can trap or trace anything 
that happens with those signals. It 
even has performance- and timing
analysis software with which you can 
create histograms shOWing where a 
program spends its time. 

Atron feels that many aspects of to
day's popular programs-dynamic 
memory allocation. complex inter
rupts. operating-system-protected 
modes-require hardware to seize 
and manipulate data that could evade 
yesterday's software debuggers. _ 

COMPANIES 
MENTIONED 

80C86 and 80C88 chips: 

HARRIS SEMICONDUCTOR 
Digital Products Division 
POB 883 MS 53-03 5 
Melbourne. FL 32902 -0883 
(305) 724-7000 

INTEL CORPORATION 
2625 Walsh Ave. 
Santa Clara. CA 95051 
(408) 496-4580 

iAPX 386 chip: 

INTEL CORPORATION 
3065 Bowers Ave. 
Santa Clara. CA 95051 
(408) 987-8080 

PC Probe and AT Probe: 

ATRON 
20665 Fourth St. 
Saratoga. CA 95070 
(408) 741-5900 



COMPUTER HUT COMPARE 
OUR 

SERVICE & PRICE! 

SPECIAL 
OF THE 
MONTH 

IBM-PC, XT & 
CALL FOR 
PRICE 

CDmpAa~ ........ ..... CALL 

DISK DRIVES 

lando" TM100-2 DSIDD $159 
MATSUSHITA JA 551 $139 
TEAC FD-55B Slim line $139 
IBM drives wllogo $169 

HARD DISKS/TAPE 

lIE MAYNARD ELECTRONICS 
WSO . ..... $695 WSI .. . .... $795 
20130 Meg H. D. with Cont. CALL 
Mayn Stream Tape Backup CALL 
IOMEGA 
Bernoulli Box 20 Meg . ...... . $2595 
ALLOy ..... . ..... .. .... . .. . CALL 

ADD-ON BOARDS 

Q..JAaW1 
Quadboard 64K expo to 384K . .. $269 
Quad 512+ 64K $239 

Asr RESEARCH 
SixPak Plus 64K ... ... . . . .... $269 

·IIOPlus II . . . . . . . . . . . . . . . . . . . $129 
Advantage 128K .. . ....... ... $409 

TECMAR 
Graphics Master . .. ... ..... .. $489 
MAESTRO . ... . ... ...... .. .. CALL 

HERCULES 
Hi Res Mono Graphics . . . . . . . . $319 
Color Graphics wlPar Port . ..... $185 
PARADISE 
Modular Graphics . ....... .. .. $275 
5-PACK OK . ........ .. . .. .... $159 
PERSYST 
Mono Card wlpar port $195 
Color Card $169 

I MODEMS 

CDHayes' 
Smartmodem 1200 . .. ......... $419 
Smartmodem 1200B . .. ... .... $379 
Smartmodem 2400 .... , .. . ... $649 
NOVATION 
SmartCat ... ............... . $349 

I PRINTERS 

EPSON 
FX-80+ . . . FX-100+ .. . 
LX-80 ..... BEST RX-toO .... BEST 
JX-80 . .... DEAL LQ-1500 ... DEAL 
HI-80 plotter . ........... .... CALL 

brother 
HR-10 . .... $299 HR-15 ... .. $3f19 
HR-35 . .... $795 2024L .... CALL 

C-ITOH 
PROWRITER 
STARWRITER F-10P 

OI\IDc\TA 
182P .. . .. . ... . 
92P ...... BEST 
93P .... PRICES 
OKIMATE 20 

NEe 

CALL 
$995 

84P .......... . 
192P ...... BEST 
193P . ... PRICES 

2050 . . ... . $699 3550 ..... $1149 
8850 . .... $1595 
Pinwriter P2 $589 P3 ...... . . $795 
TOSHIBA 
P351 ..... $1295 P1340 . . . . . $595 

DAISYWRITER 
2000 'w148K Buffer .. ... . ...... $849 

I ACCESSORIES . . , .... CALL I 

ASK ABOUT OUR 
TRAINING & REPAIR 

SERVICES. 

MONITORS 
AMDEK 
Video 300G ... $135 300A ... $145 
Video 310A ..... . ............ $179 
CGS 
Mono Monitor wltilt & swivel $159 
PGS 
HX12 Hi R~s RGB monitor . ... . $489 
MAX-12 Hi Res Mono. $189 
SR-12 Super Hi Res RGB . ... . . $599 

/ 

~ 
= . 
<P 
<II 

1311! 

SOFTWARE 
WORDPROCESSING 
MS Word $239 Multimate CALL 
Volkswriter Deluxe . ........ .. . $159 
PFS: Write $89 PFS: Proof . $69 
WordPerfect $269 
WordStar 2000 $289 

DATABASEflNTEGRATED 
dBase 11/ CALL Quickcode 11/ $179 
RBase 4000 $279 Clout 2.0 $169 
LOTUS 1-2-3 & Symphony . . . . . CALL 
Framework CALL 

UTILITIESICOMPILERS 
Crossta/~ $109 Smartcomll $109 
Sideways $49 Norton Utilities$59 
Sidekick $45 Turbo Pascal $55 
LIFEBOAT Lattice C ........... $299 
MS Basic $259 MS Fortran . $239 
BUSINESS 
MICROSOFT Project $lS9 Chart $159 
STAR Acct. Partner I & II CALL 
BPI SYSTEMS . : .. ..... . . ... . CALL 
PFS: File $89 PFS: Graph $89 
PFS: Plan $89 Multiplan $129 
Harvard Total Proj . ............ $309 

OTHER 
Mastertype $35 Typing Tutorll/ $39 
Flight Simulator . . . . . . . . . . . . . . . $39 
Managing your money . ........ $129 

AND LOTS MORE 

ANY PRODUCT NOT 
LISTED? CALL 

EAST COAST CANADA MID-WEST 

COMPUTER HUT 
OF NEW ENGLAND INC. 

101 Elm St. Nashua, NH 03060 

(603) 889-0&&& 
For Orders Only - (800) 525 5012 

M/CROCONTEXT 
AUTHORIZED DEALER 

4847 Ave Du Parc 
Montreal Que H2V4EZ 

(514) 279-4595 

COMPUTER HUT,Nc. 
524 S. Huntw 

Wichita, Kansas 67207 

(31&) &81-2111 
For Orders Only - (800) 572 3333 

All products usually in stock for immediate shipment and carry full manufacturers' warranty. Price subject to change - this ad prepared two months in advance. You get the 
lowest price. We honor personal checi<l! - allow 10 days to clear. COD up to $300 add 2%. Visa, MasterCard add 2%. For shipping & insurance add 2% or $6.00 min. for 
small items and $12. min. for monitors, printers, etc. We accept company checks and P.O.'s from Fortune 1000 Companies. 

IBM Is a trademark of IBM Corp. Return authorization and order status call information Ijne Inquiry 69 75 
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Conducted by Steve Ciarcia 

VOICE-STORAGE PACKAGE 

Dear Steve. 
In any of your Circuit Cellar articles. have 

you used a voice-storage package oper
ating from an analog microphone? I am 
interested in such a package capable of 
storing and playing back up to 15 seconds 
of speech. Playback will be repeated until 
the power is interrupted to load a new 
message. 

CHARLES R. BANKS 

Alexandria, VA 

'TWo of my Circuit Cellar projects will do 
what you want. "Talk to Me!: Add a Voice 
to Your Computer for $35 " (June 1978, 
page 142) described a pulse-code-modu
lation technique. This technique is the 
simplest but the least memory-efficient. 
It can be used with many digital-to
analog converters. 

"Use ADPCM for Highly Intelligible 
Speech Synthesis" (June 1983, page 35) 
describes an adaptive differential pulse
code-modulation method. This method. 
which is more complicated, uses a special 
chip from Oki Semiconductor for the 
ADPCM synthesis but uses less memory 
to store the speech. It takes advantage 
of the fact that speech contains portions 
of silence and few rapid changes in signal 
amplitude. 

With PCM, you can get reasonable 
speech by sampling at 4000 8-bit sam
ples per second. with storage at the rate 
of 4000 bytes per second. With ADPCM, 
sampling at the same rate of 4000 bytes 
per second yields 3 bits per sample, so 
it uses storage at the rate of 1500 bytes 
per second. If you needed 15 seconds of 
speech, these techniques would require 
60,000 and 22,500 bytes of memory, 
respectively. 

The sampling rate of either method can 
be changed to decrease storage require
ments but at the expense of fidelity. 
-Steve 

CLOCK INTERFACE 
Dear Steve, 

j am writing in regard to your response 
to Lance Walley about the interface of the 
MM 58 I 74A clock chip with the Apple Jj 

(january. page 4 I 3). 
There is an additional subtle problem 
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regarding repeat-interrupt generation 
using the MM 58 17 4A (in an Apple or else
where). In order for a series of interrupts 
to occur. the interrupt must first be prop
erly init ialized by reading the interrupti 
status register three times (I can count 
only two reads being necessary from the 
explanations of what's supposed to be 
happening. but the data sheet says three). 
Then the interrupt handler must read the 
interrupt register of the clock chip. address 
15 base 10 or I I I I base 2. three times 
after each interrupt has occurred. The in
terrupt output is active low; it stays low 
until the interrupt register is read. 

Thus, in order for a chain of interrupts 
to occur. CS (pin I . active low) must be 
low; DB3 must be high. plus DB2. DBI. or 
DBO must be high; pin 2 (READ. active 
low) must be high; the interrupt-register 
address must be selected (all four address 
lines = I) ; and pin 3 (WRITE, active low) 
must be strobed low With WRITE high. 
READ must then be strobed low three 
times to clear and in itialize the interrupts. 

After each interrupt occurs, the inter
rupt-register address must be read three 
times in order to clear it and restart the in
ternal interrupt timer. If the interrupt 
handler fails to clear the interrupt. the 
result wou ld be the same as described by 
Mr. Walley a single pulse. A single read of 
the register would fail to restart the inter
nal counter. and no subsequent interrupts 
would occur. Similarly, a single initial pulse 
wou ld also occur if the interrupts were 
enabled wi thout being cleared. 

This all gets somewhat confusing fast. 
Anyone attempting to interface th is chip 
with anyth ing should get the fu ll National 
Semiconductor data sheets and study 
them carefu lly; they aren't paragons of 
clarity. They can be found in National 
Semiconductor's 1984 CMOS Data Book. 

That book also contains information on 
the MM58274 chip. which has a larger 
number of interrupt intervals available but 
is otherwise similar to the MM58 I74A. 

FRANK KU ECHMANN 

Vancouver. WA 

BUILDING OR BUYING 
Dear Steve, 

Your column has helped inspire me; I'm 
now pretty sure that I want to bu ild my 

own computer. I got some basic skills as 
an electronics technician in the military. 
but I have been dealing wi th the software 
end of things lately. 

Would a project of building a computer 
around the Motorola 68000 be too steep 
a hill to climb right off the bat? I haven't 
worked out a complete cost analysis. but 
I am assuming that building your own 
computer is cheaper than buying one. Am 
I right? 

MARK JOHNSON 

Seattle, WA 

I would not suggest building your own 
computer unless you are interested in 
using the experience for learning. While 
it is usually cheaper to build your own, 
it is hard to beat the likes of a VIC-20 or 
IBM PC for convenience. All the hardware 
and software needed is in one small 
package, and many software programs 
are available. The cost savings is not 
large, especially when you consider your 
time, and it would be hard to build a 
VIC-20 for less than $80. Troubleshoot
ing the finished computer often requires 
some expensive test equipment which 
should be included in the bottom-line 
price comparison. 

If you want to build one for the expe
rience, use a design based on one of the 
earlier 8-bit chips (Z80, 6502, or 6800). 
The newer 16-bit chips certainly have 
more power. partly due to the many high
level support chips designed to work with 
them. A design to incorporate these 
chips and the software necessary to 
utilize them are best left to professionals. 
-Steve _ 

Over the [.Iears I have presented man [.I dif
ferent projects in BYTE. I know man[.l of [.Iou 
have built them and are making use of them 
in man[.l wa[.ls. 

I am interested in hearing from an[.l of [.Iou 
telling me what [.Iou 've done with these proj
ects or how [.IOU ma[.l have been infiuenced b[.l 
the basic ideas. Write me at Circuit Cellar Feed
back, POB 582. Glastonbury. CT 06033. 
and fill me in on [.lour applications. All letters 
and photographs become the property of Sieve 
Ciania and cannot be returned. 

COPYR IGHT © 1985 STEVEN A . CIARCIA. A LL RIGHTS RESERVED. 



ARD-NOSED 
DATABASE $99. 

If You Liked DBase III, (relational database). Now he's Get TAS rM Accounting 
\l '11 ~1· 0 TASTM taken the next big step by creating S ft "$249 rOU r/lp ver,11 TAS, the affordable software for your 0 ware ,or 

Hard-nosed business owners have business. And it 's backed with Phil 's But why stop with just a database? 
been asking for the power of DBase reputation and personal service. For just $249, you get TAS Relational 
III TM and RBase 5000;M but without Database/Language plus General 
the high price. That's why Business TAS™ Runs On Ledger, Accounts Receivable and 
Tools, Inc. created TAS™ Th CPU Accounts Payable. And for $399 you 

Compare TAS with DBase III and ese S get all the above plus Inventory, 
RBase 5000. You 'll see why we think TAS is available for the IBM Sales Order Entry, Purchase Order 
TAS is a better "Hard-Nosed" value PC/XT/AT, TM Compaq;M AT&T 6300;M Entry, and Payroll. 
than DBase or RBase. TAS includes Tandy 1000, 1200, 2000™ and most Source code Included FREEl So 
a data dictionary. TAS includes a true MS-DOS;M CP/M™ and M P/M™ you can even modify the accounting 
procedural language. TAS includes a systems. to fit your business. 
run-time compiler. Plus r--------~r__--"T"'"----r---., 
TAS supports multi -user 
record and file locking . 

TAS lets you to develop 
your own professional menu
driven business applica
tions. And not just simple 
ones either. TAS applications 
can hold up to 17 million 
records. And because TAS 
compilesthem , they run fast. 

But Why Is It 
Only$99? 

We could have priced 
TAS at $695 like the other 
guys, it's well worth it. But 
we happen to believe 
"Hard-Nosed" business 
people are looking for real 
software value today, so 
that's what we've given you. 

Multi-User 

Data Dictionary 

Procedural La 

Compiler 

Records Per File 

Fi les Open 

Fields Per File 

File Size 

Record Size (Fixed) 

Field Size 

Prices 

Yes 
Yes 

Unlimited 
16 

Unlimited 

DBASE RBASE 
III 5000 
No Optional 

No Yes 

Yes Yes 

No Yes 

Unlimited Unlimited 

10 40 

128 400 

Unlimited Unlimited 

· 4,000 1,530 

Take It From Hard
Nosed Phil Mickelson 

If anyone's "Hard-Nosed" about 
about good software, it's Phil. In 1982, 
he created The Sensible Solution ™ 

, ler sVslem·. 
·be Vaur campu 0 16 bil 

, oescr< -DOS 

ttaun±ing 
Salutia 

O Bbi\ 0 MS 
S ep/M-B6 

, 0 peOO 0 

The follOWing are reg istered \laoernarks of these com 
panles TAS Accounting Solution BUSiness Tools Inc 
RBase5000 Mlcronmlnc DBase III AshtonTatelnc CP/M 
and MP/M . D,gilal Research Inc. IBM PC/XT/AT. Inter· 
national Busmess Machines Corp, Compaq Compaq 
Computer Corp; AT&T 6300, AT&T In/ormation Systems Inc. , 
Tan·dy 1000. t200. 2000. TandyCorp: MS· DOS Mlcrosoll ,.,..",., 

Call Today 
1-800-648-6258 

Call our Toll-Free Hotline. 
Use yourVISA or MasterCard 
to order today. 
Outside Washington call 
1-800-648-6258. Wash i ngton 
residents call 1-206-644-2015. 

Dealer Inquiries Welcome. 

---
Copyright 1985. Business Tools,lnc 

Corp: The Sensible Solution trademark rights arecJalmed , ~. 
by O'Hanlon Computer Systems Inc -------
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Conducted by Sol Libes 

Mitsubishi japan has disclosed that it is 
in the very early stages of developing 
manufacturing technology needed for pro
duction of 4-megabyte IC memory 
devices. Production is expected in about 
three to four years . ... LDtus is reportedly 
introducing a word processor with an inte
grated desktop manager that will marry 
packages recently obtained from an out
side source and an acquisition .... There 
are rumors that Microsoft wi ll soon 
release a BASIC compiler for the Macin
tosh .... NEC is expected to introduce an 
aggressively priced laser printer to take up 
the slack in sales of its once popular Spin
writer printer. And they are not alone. as 
Canon. Epson. and Ricoh are also ex
pected to enter the market with their own 
products .... LDok for several compan
ies. including AT&T. to introduce concur
rent PC compatibility to their UNIX-based 
systems at the upcoming November COM
DEX show. . . . Now that we have print 
and file servers on our networking 
systems. expect the next server to be a 
modem server .... and MicroPro should 
soon announce a UNIX version of the 
long-time favorite WordStar word pro
cessor. . .. Quantity prices for 64K-bit 
RAM chips are reportedly 70 cents each 
and retail street prices are under 80 cents 
each. 

IBM WATCHING 
In my July column (page 393) I predicted 
that IBM would release the PC II thi s 
month. It now appears that IBM has 
pushed back its introduction to the fourth 
quarter with deliveries to begin in early 
1986 so as not to impact current PC sa les. 
Usually. IBM introduces a new product line 
every three years and makes the previous 
line obsolete. In the case of the Pc. IBM 
has supported the design for over four 
years. 

The delayed introduction will no doubt 
give competitors. such as Apple and IBM 
clone makers. some much-needed breath
ing room to fill out and establish their 
product lines. When introduced. the PC II 
is expected to sell at a price somewhere 
between the current XT and AT. 

IBM has also been showing prototype 
versions of a laptop computer to selected 
dealers to get their reactions. These units 
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use 25-line liquid-crystal displays. IBM is 
rumored to have ceased production of its 
Portable PC in May. The product never 
rea lly was a success because most buyers 
(an estimated 9 to I) turned to the Com
paq when they needed a transportable. 
Estimates indicate that IBM sold on ly 
50.000 units. 

It is interesting to note that several IBM 
PC-compatibles already have a list price 
under 51000 (e.g .. 'landy. Apricot. and 
Sanyo). No doubt IBM considered this 
change in the marketplace when it decid
ed to cease manufacturing the PCjr. There 
is strong speculation that IBM will soon 
have another go at the consumer market
place. However. it must first clear out its 
huge PCjr inventory. A recent list-price cut 
from 5999 to 5725 for the PCjr and a cut 
from 5429 to 5399 for the color monitor 
is expected to stimulate sa les. However. 
this is still a long way from the 5900 
package price offered last Christmas. 
wh ich moved a lot of PCjrs and severely 
cut into sales of the Apple. Commodore. 
and Atari systems. It is estimated that IBM 
has sold 240.000 PCjrs (Apple sold over 
1.1 million units last year alone). 

IBM appears to have caught up with its 
production backlog of AT systems. just as 
AT clone makers are beginning to ship 
their first units. This will no doubt cause 
some street price cutting. And IBM is 
rumored to be working on an AT redesign 
to reduce manufacturing labor cost by as 
much as 50 percent; this new version is 
expected to be out in mid-1986. 

ApPLE 
Apple cut more than 1600 employees 
from its payroll this year. with more cuts 
expected. At the beginning of the year it . 
had about 6000 employees. Apple also 
disclosed substantial cuts in advertising. 
marketing. and new-product development 
expenditures. For example. Apple with
drew from this year's National Computer 
Conference after having huge exhibits for 
several years in a row. 

Sales of the Apple II (Apple·s tradi tiona l 
bread-and-butter product) are reported ly 
"sluggish." as are sa les of other consumer 
systems (Commodore recently suffered its 
first loss ever). In the meantime. sales of 
the Macintosh are reported ly picking up 

as more application software becomes 
available. Sales of the laserWriter and 
AppleTalk network are also giving Apple 
its much-needed penetration in the office 
marketplace. When coupled with some of 
the newly introduced page makeup and 
font-generating software. the Mac is prov
ing quite a success to publishers. newslet
ter producers. advertising agencies. and 
commercial art services. 

Apple is expected to enhance the Mac 
with a new keyboard that includes a 
numeric keypad and trackba ll cu rsor con
tro l. It has also announced a 20-megabyte 
hard disk that should start shipping next 
month. A 40- to 80-megabyte file server 
for the AppleTalk network is expected 
toward year's end with speculation that it 
might contain a parallel port or slots for 
plug-in boards. Also likely is a new Mac 
ROM with file-handling software better 
suited to supporting a hard disk. 

Sales of the Macintosh are estimated at 
30.000 to 35.000 per month. far below the 
80.000 per month capacity of Apple·s 
highly automated production facilities. The 
Mac is now Apple's chief revenue pro
ducer. having passed the Apple II in dollar 
volume. 

There are reports that Apple has already 
built prototype Macs with 640- by 480-
pixel color and 1000- by 800-pixel black
and-white displays. And rumor has it that 
Apple is experimenting with compact disk 
and voice input. 

In the meantime. Apple lie owners who 
have given up on Apple introducing the 
16-bit 65816 processor option should 
check out Micro MagiC (Millersville. MD). 
It is reported to be nearly ready to ship 
a 65816 add-on board with proprietary 
operating system capable of addressing 
up to 16 megabytes of RAM .• 

BYTELINES. news and speculation about personal 
computing. is conducted by Sol Libes. the author 
of numerous books and articles on computers. He 
is the founder of the Amateur Computer Group 
of New lersey and a coorganizer of the 1/'enton 
Computer Festival. He edits and publishes Micro/ 
Systems lournal. a bimonthly publication for 
system programmers and integrators. He can be con
tacted c/o BYTE. POB 372 . Hancock . NH 
03449. 



NA£4 has one shot to jupiter. They?l go with dBASE 111 

NASA has only one shot at 
Jupiter with Project Galileo, so 
there's no room for error. The 
purpose of the project is noth
ing less than to find out the 
origin of the solar system and 
seek the answer to the nature 
and origin of life itself. 

Galileo's success is all in 
the timing, and that's where 
dBASE IIITM from Ashton .:raterM 
takes control. dBASE III tracks 
the details of the sequence 
of launch events. 

dBASE III was easy to bring 
on board. It's powerful (one 
billion records) and has a built 

in programming language that 
has been taught to speak 
"Galileo." dBASE III deals with 
the complex test details for 
Galileo as easily as it will deal 
with the complex details of your 
business for you. 

When you've only got 
one shot at getting something 
right, you need the most 
powerful and popular data 
management system on Earth 
... or Jupiter. 

For a dealer near you, call 
(800) 437-4329, ext . 232. In 
Colorado call (303) 799-4900, 
ext. 232. 

dBASE 111 The data management standard 
Inquiry 24 

Karen Boyle, 
Data Programming C oordinator, 
Project Galileo 

,\~ 
AsHTON ·TATE 
S 0 F TWA R E 
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A mstrad's CPC6128 is a 
128K-byte microcom

puter based on Zilog's 
4-MHz Z80A micropro
cessor. It has 48K bytes of 
read-only memory for BASIC 
and the operating system. 
An AY-3-8912 sound-gen
erator chip provides three
voice, eight-octave capability. 

The system's standard 
equipment includes the 
CP/M and AMSDOS operat
ing systems, the BASIC and 
Logo languages, a built-in 
3-inch disk drive, a color or 
monochrome monitor, and 
software. Its 76-key 
QWERTY-style keyboard has 
a separate numeric keypad 
and enlarged enter, shift. 
caps lock, tab, delete,c1ear, 
control. and escape keys. 
Built-in ports let you add 
peripherals such as a 
printer, speech synthesizer, 
modem, second disk drive, 
stereo amplifier, joystick, 
and tape saver. The system 
comes with three blank 
3-inch floppy disks. 

The CPC6128 comes in 
two configurations. The first 
has a 640- by 200-pixel RGB 
monitor, one 3-inch floppy
disk drive, and a word pro
cessor; it has a suggested 
retail price of 5799. The 
other model has the same 
single disk drive, a green 
monochrome monitor, and 
WordStar; it costs 5699. The 
manufacturer offers more 
than 100 applications pack
ages available in the 3-inch
disk format. Contact 
Amstrad Computers (USA), 
Indescomp International Inc .. 
Merchandise Mart, Chicago, 
IL 60654, (312) 295-7100. 
Inquiry 615, 
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Amstrad's CPC6128 personal computer. 

MicroVAX II 

D igital Equipment Cor-
. poration's MicroVAX 11 
system is based on the 
"VAX-on-a-chip" 32-bit 
MicroVAX 78032. According 
to the manufacturer. this 
custom ZMOS VLSI pro
cessor has bench marked 
performance averaging 90 
percent of the VAX-I 1/780 
CPU, depending on applica
tion. In most environments, 
the MicroVAX 78132, which 
is a matching floating-point 
chip, provides 85 percent of 
the VAX-I 117 80's floating
point performance v,:ith a 
floating-point accelerator. 

The MicroVAX 11 is avail
able in two systems, each of 
which comes in two con
figurations. All packaged sys
tems have the console inter
face and floating-point co
processor as standard fea
tures. 

The first MicroVAX 11 con
figuration is a single-user. 
entry-level Ethernet node. It 
has 2 megabytes of main 
memory, a 31-megabyte 
RD52 Winchester hard-disk 
subsystem, a 400K-byte 
RX50 dual floppy-disk sub
system, and a DEONA 
Ethernet adapter housed in 

the BA23 pedestal enclo
sure. The second configura
tion is a four-user. entry
level. stand-alone system, It 
also features 2 megabytes 
of main memory plus a 71-
megabyte RD53 hard-disk 
drive, a 95-megabyte TK50 
streaming-tape cartridge 
drive, a DZQ 11 four-line 
asynchronous multiplexer, 
and the BA23 pedestal en
closure. 

The eight-user department 
system features 3 megabytes 
of main memory, the RD53 
disk, the RX50 dual floppy
disk drive, the TK50 tape 
drive, a DHVII eight-line 
asynchronous multiplexer, 
and a BAI23 expansion 
cabinet. 

The 16-user, high-end sys
tem has 5 megabytes of 
main memory, three RD53 
drives, a TK50 tape drive, 
two DHVI I eight-line asyn
chronous multiplexers, and 
the SA 12 3 expansion 
cabinet. 

Also, a field upgrade kit is 
available for the MicroVAX I. 
For 59700, the kit includes a 
MicroVAX 11 CPU with 1 
megabyte of on-board mem
ory, software. a cabling kit. a 

disk controller, diagnostics, 
documentation, installation, 
and warranty. 

DEC offers a choice of 
software environments for 
MicroVAX 11. You can select 
MicroVMS, a general
purpose operating system; 
ULTRIX-32m UNIX software; 
or VAXELN for dedicated 
real-time applications. DEC 
plans to also offer AUriN-I. 
its integrated office and in
formation system for large 
organizations, and A-to-Z, its 
integrated business system 
software for smaller organi
zations, on the MicroVAX II. 

Prices for the MicroVAX 11 
systems range from 518,840 
to 543 ,780, depending on 
configuration. Contact Digital 
Equipment Corp. , Maynard, 
MA 01754-2198, 
Inquiry 616, 

Leading Edge 
Model D PC 

T he Model D PC from 
Leading Edge is an IBM 

PC-compatible system based 
on the 8088 processor. Its 
standard configuration has 
256K bytes of memory ex
pandable to 640K bytes on 
the motherboard, dual 
5 !4-inch double-sided 
double-density disk drives, 
four IBM-compatible I/O 
slots, parallel and serial 
ports, a battery-backed 
clock/calendar. Hercules 
graphics emulation, and 
monochrome and RGB 
monitor output. 

The Model D's 83-key key
board has a numeric keypad 
and 10 function keys. The 
12-inch monochrome moni
tor comes in green or 
amber and has an 80-col
umn by 25-line display. An 
8087 numeric coprocessor is 
available as an option. 

Leading Edge provides 
GW-BASIC and MS-DOS with 
the system. Documentation 
includes a technical refer-



ence manual and an opera
tors guide. 

The price for the Model 
D's basic configuration is 
$1495. Optional configura
tions can feature a 14-inch 
RGB monitor and a com
bination of a single 5 !4-inch 
floppy-disk drive and a 
10-megabyte fixed-disk drive. 
Contact Leading Edge Prod
ucts Inc. . Systems and Soft
ware Division. 225 11.Jrnpike 
St.. Canton. MA 02021. (800) 
343-6833; in Massachusetts. 
(617) 828-8150. 
Inquiry 617. 

TeleVideo's AT 

T he TeleVideo AT is an 
IBM PC AT-compatible 

that uses Inters 8-MHz 
80286 microprocessor. It 
comes in two configurations. 
The entry-level Model I unit 
includes the system module 
with 256K bytes of RAM. a 
keyboard. a l.2-megabyte 
floppy-disk drive. an 
RS-232C serial port. a 
parallel printer port. a 
clock/calendar with battery 
backup. and eight I/O expan
sion slots. The Model II has 

Chip Interfaces 
80286 Processor 
with 8088 System 

E dsun Labs has 
developed a CMOS chip 

that helps interface an 
80286 processor to an 8088 
system or an IBM Personal 
Computer bus. Called the 
EL2 86-88 Processor Con
verter. it is a custom VLSI 
chip that converts 80286 
signals and sequences into 
equiva lent signals for the 
8088. The company says 

WHAT'S NEW 

NEW SYSTEMS 

Tlie Telr!v'ideo AT workstation. 

the same features as the 
Model I. but it has 512K 
bytes of RAM and a for
matted 20-megabyte Win
chester disk drive. 

The 14-inch monitor has a 

nonglare screen. A single 
graphics controller supports 
alphanumeric text and 
graphics. Text resolution 
consists of a 7- by 9-dot 
character formed in an 8- by 

PERIPMERALS 

that to the 80286. the 
EL286-88 appears as a 
16-bit memory or peripheral 
device operating at the 
80286 clock rate; to the 
8-bit circuitry. the EL286-88 
chip appears as an 8-bit 
8088 operating at its own 
clock rate. The two clocks 
can operate simultaneously. 

When the 80286 requests 
a 16-bit data transfer from 
an 8-bit peripheral. the 
EL286-88 hardware 
transparently converts the 
request into multiple 8-bit 
transfers. The gate array 
uses about 4000 gates and 
combines 2- and 3-micron 
features. The 68-pin 

leadless-chip-carrier package 
Edsun uses is the same as 
that of the 80286. Edsun 
claims this chip will replace 
about $60 worth of TTL 
(transistor-transistor logic) 
bus-interface chips that 
would normally occupy 6 
square inches of an IBM PC 
board. 

The EL286-88 will 
reportedly cost from $61 (I 
to 99 pieces) to $39 (5000 
to 9000). Contact Edsun 
Labs. 7 Sears Rd .. Wayland. 
MA 01778. (617) 358-5667. 
Inquiry 619. 

16-dot cell. The TeleVideo 
AT supports standard AT
compatible graphics applica
tions written for 640- by 
200-pixel resolution as we ll 
as those written for en
hanced 640- by 400-pixe l 
bit-mapped graphics. The 
keyboard features a numeric 
keypad. function keys. and 
LED-type indicators. 

The TeleVideo AT's disk 
controller has double buffer
ing that eliminates sector in
terlaCing to speed up large 
disk-file transfers. Transfer
ring a track of data takes 
only one disk revolution. 

MS-DOS 3.1. GW-BASIC 
3.1. and the VDISK virtual
disk utility program are 
available for the TeleVideo 
AT. Other options are a 20-
megabyte tape device. a 
360K-byte floppy-disk drive. 
an 80287 coprocessor. and 
TeleVideo's Personal Mini 
network interface boards. 

List price for the TeleVideo 
AT is $3395 for the Model I 
and $4795 for the Model II. 
Contact leleVideo Systems 
Inc. 550 East Brokaw Rd .. 
POB 6602. San Jose. CA 
951 50-6602. (408) 971-0255. 
Inquiry 618. 

RAM Extension 
for Macintosh 

T he DASCH (Disk Ac
celeration/Storage Con

trol Hardware) memory 
system stores information 
electronically on a RAM ar
ray rather than mechanica ll y 
on tape or disk. The 
manufacturer. Western 
Automation Laboratories. 
says this method accelerates 
the rate of data access. with 
files like MacPaint being ac
cessed instantaneously. 

DASCH plugs into either 
of the Macintosh's serial 

(continued) 
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ports. The device can share The microS1DR retails for Interfaces include video, The series offers a [024-
the printer port with an [m- S2995. Contact Alloy Com- optional print controller by 800-pixel display (with a 
agewriter printer, with puter Products [nc. , [00 (equipped with a form char- [024 by 1024 physical 
DASCH intercepting memory Pennsylvania Ave .. acter), and RS-232C and memory area). The 14-inch 
commands while enabling Framingham, MA 0[701. Centronics parallel ports. screen features amber or 
printer commands to pass (6[7) 875-6100. The compact printer green display with 24 rows 
through. DASC.H can also Inquiry 621. weighs 30 kilograms and by 80 or [32 columns. You 
attach to the modem port measures 415 by 530 by may select four scrolling 
of the Macintosh, allowing 220 millimeters. Without the speeds. Other features in-
device capability for systems 700-cps print controller. the LP-30[0 clude data-transmission rate 
networked by AppleIalk and Serial Printer costs S2500. Contact of 38.400 bits per second. 
systems with a nonstandard Konica/TMC Co .. POB 423, 32 programmable function 
printer. As many as eight output 1echnology's OT- Wayne, PA [9087 , (215) keys, built-in printer port. 
DASCH units can be daisy- 700 printer produces 964-8862. and tilt-and-swivel motion. 
chained. 700 characters per second Inquiry 623, The Model 1575 lists for 

Three memory sizes are in single-pass and 350 cps S2395 and is compatible 
available: 500K bytes for in dual-pass printing. The 

Low-Cost Seven-Port 
with the VT-[02 : the Model 

S495, 1000K bytes for S975, device incorporates three 1550 lists for S2295 and is 
and 2000K bytes for S1785 . print heads to achieve these Multiplexer compatible with ADM, TV!. 
All units can be factory rates. The OT-700 offers ADDS, and Hazeltine ter-
upgraded to the maximum. both seria l and parallel C omplexx Systems' TX7 minals. Contact Cleveland 
Contact Western Automation ports coupled with a point-to-point statistical Codonics [nc .. [800[ 
Laboratories [nc .. [700 4000-character data buffer. multiplexer compresses data Englewood Dr .. Cleveland, 
North 55th St. , Boulder. CO Dot-addressable graphics from up to seven devices OH 44130, (2[6) 243-[ [98. 
80302, (800) 227-4637; in printing is available in two onto one phone line, re- Inquiry 625 , 
Colorado, (303) 449-6400. operating modes: 50 by 69 placing multiple phone lines 
Inquiry 620, dots per inch for high-speed and modems. All seven 

output and 100 by 69 dpi devices may communicate Monochrome 

Hard-Disk/Thpe 
for higher resolution. Menu- simultaneously at speeds up Monitors for IBM PCs 
driven commands let you to 9600 bps 

Subsystem configure the machine. The TX7 automatically cor- N ECs two monochrome 
for IBM PCs For software compatibility, rects any errors caused by monitors, the green 

the OT-700 responds to a noise in the transmission IB-1280DA and the amber A 1I0y Computer Products modified set of Epson com- line. Using its 32 K bytes of /B-1285DA. are TTL plug-
offers the microS1DR mand codes. The printer internal buffer, the multiplex- compatible with the IBM PC 

memory subsystem, which costs S 179 5. Contact Output er also allows devices and PC work-a likes. Both 
integrates a hard disk and Technology Corp .. East 9922 operating at different monitors are priced at S199. 
tape backup for the [BM Pc. Montgomery, Bay #33, speeds and setup The [2-inch screens 
PC AT. PC XT. and com- Spokane, WA 99206, (509) parameters to communicate. feature an active display 
patibles. The 5 !4-inch Win- 926-3855. RAM-stored menus enable area of 210 millimeters wide 
chester disk drive has a for- Inquiry 622, each user port to be in- by 150 millimeters high. 
matted capacity of 20 dividually programmed. Video bandwidth is 20 MHz, 
megabytes, while the file- The TX7 costs S1495. Con- providing a resolution of 
oriented, streaming-tape unit Compact Laser tact Complexx Systems Inc., 720 dots horizontal by 350 
has a formatted capacity of Printer 4930 Research Dr., Hunts- lines vertical. 
23 megabytes per vi lle, AL 35805, (205) Both monitors require the 
microcartridge. K onica's LP-3010 laser 830-4310. PC to have a monochrome 

The microS1DR is an ex- printer produces 10 . Inquiry 624. displaylprinter adapter card. 
ternal unit measuring 16 by pages per minute with a The connecting cable is built 
8 by 5 inches, and it re- resolution of 300 by 300 Graphics Display 

into the monitors. Contact 
quires just one controller dots per inch. Among its NEC Home Electronics Inc., 
card for use of both hard features are a rotation func- for DEC. Hazeltine Suite 10. 700 Nicholas Blvd .. 
disk and tape drive. Pack- tion , character elongation Terminals Elk Grove Vi llage, IL 60007, 
aged with the subsystem, and condensation, (312) 228-5900. 
the microTIP software per- superscript and subscript. series 1500 Graphics Inquiry 626. 
mits complete file-oriented reverse characters, and Display Terminals pro-
backup and restoration of underline. vide a Tektronix 4010/4014 
data. The hard disk uses graphics display for such 
II-bit error-correcting code. terminals as the DEC VT-I02 

and the Hazeltine 1500. 
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Kache Board 
for the Apple 

O hio Kache Systems' 
Kache Board is an SCSI 

hard-disk interface with a 
cache host adapter. It can 
reside in slots 4 through 7 
of the Apple /I + or /Ie and 
holds up to one-quarter 
megabyte of hard-disk data. 
This buffer memory reduces 
the apparent hard-disk ac
cess time. 

The Kache Board has a 
Z80 microprocessor that 
manages the cache buffers' 
operation without drawing 
on the Apple's 6502 main 
processor. The data most 
frequently accessed is main
tained in these buffers. while 
the contents of infrequently 
accessed buffers are rotated 
to hold new data. The 
manufacturer uses SMD 
(surface-mounted devices) 
technology to combine the 
necessary circuitry on a 
single board. 

The Kache Board sells for 
5695. Contact Ohio Kache 
Systems Corp .. 75 Thhlequah 
Trail. Springboro. OH 45066. 
(800) 338-0050: in Ohio. 
(513) 746-9160. 
Inquiry 627. 

MAS 2122 1\vo-Chip 
Modem 

T he MAS 2122 modem 
from Micronas is an in

tegrated two-chip product 
that operates in two modes. 
In basic mode. it functions 
as a stand-alone modem 
with the standard CCITT in
terface circuits. In extended 
mode. its two ch ips operate 
under the control of a 
microprocessor. The ci rcuitry 
allows for serial or parallel 
/10 interface. 

This product provides 
CCITT V.22 A. B. and V21 
and Bell 212A. 103. and 11 3 
modem capability. It also 
gives you dual-tone multifre-

WHAT'S NEW 

Onio Kacne Systems' Kacne Board. 

quency generation. call
progress tone detection. in
ternal UART. and timing se
quences for automatic hand
shaking. With these features. 
the MAS 2122 can dial. 
monitor ca lls. create asyn
chronous data. and provide 
worldwide modem capa
bility. 

The MAS 2122 's design 
consists of two ICs: the MAS 
7246 and the MAS 7247 . 
The MAS 7246 includes all 
the circuitry required for a 
microprocessor or RS-232C 
interface. a UART. 300- and 
1200-bps modulators and 
demodulators. a scrambler 
and descrambler. and com
plete timing and logic for 
generating and answering 
the modem handshake. It 
also has six internal control 
and status registers that pro
vide access to signals on 
both ICs in the micropro
cessor configuration. 

The MAS 7247 contains 
the filters. line equalizers. 
transmitter amplifier. DTMF 
pilot tone generator. call
progress tone detector. 
digital ACe. carrier detector. 
and system clock. If you 

need a different equalization 
network. the MAS 7247 
allows for adding an alter
native network. 

The two-chip. /OOO-piece 
price for the MAS 2 122 is 
565 to $75 depending on 
the interface. Contact 
Micronas Inc.. Po. Box 42 . 
SF-00441 Helsinki. Finland: 
tel: 562 3300: Telex: 
8100691. 
Inquiry 628. 

UNix/MMU for Stride 
400 Series 

S tride Micro offers UNIX 
System V and a mem

ory-management unit (MMU) 
for its 400 Series of micro
computers. UNIX System V 
for the Stride runs with no 
wait states at 10 MHz on 
the 68000 while using active 
memory management. It ap
plies up to 2 megabytes of 
RAM on the main CPU 
board. An optional 10 
megabytes of RAM adds a 
single wait state. The MMU 
option plugs into the 68000 
microprocessor socket. 

UNIX is shipped on a 
45-megabyte !!.I-inch stream
ing-tape cartridge. The UNIX 
package includes four com
pilers (e. FORTRAN 77 . 

SNo. and BS) and all the 
standard developm~mt tools. 
An EMACS editor is avail
able separately. The system 
supports all the Stride hard
ware options. such as tape 
backup. floating point 
arithmetic. and 10cal-aFea 
networking. 

Suggested retail price for 
UNIX is $1175: you can also 
order it on disk for an addi
tion?1 charge. The MMU 
hardware option is S 500. 
Contact Stride Micro. 4905 
Energy Way. Reno. NV 
89502. (702) 322-6868. 
Inquiry 629. 

Micro Speech Lal; 

Software Research's 
Micro Speech Lab con

sists of a printed circuit 
board. software. a micro
phone. a headphone set. 
and a users manual. To use 
this speech- and signal
analysis system. you need 
an IBM PC or compatible 
with a minimum of 192K 
bytes of RAM. PC-DOS. and 
an IBM color/graphics card. 

The package has five 
major modules: signal input. 
waveform display. audio out
put. analysis. and file 
management. You use func
tion keys to manipulate the 
program. 

Micro Speech Lab's sug
gested retail price is S 13 50 
(51800 Canadian). Contact 
Software Research Corp .. 
3939 Quadra St.. Victoria. 
British Columbia V8X 115. 
Canada, (604) 727-3744 . 
Inquiry 630. 

(continued) 
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BASIC-to-Pascal 
Translator 

W oodchuck Industries 
has developed a lan

guage translator that con
verts Applesoft BASIC pro
grams to Apple Pascal. P-tral 
reads the BASIC source pro
gram from disk and 
generates the equivalent 
Pascal source code. The 
disk-based package is 
capable of translating com
mercial applications and has 
no restrictions on the size of 
programs it will convert. 

P-tral breaks the BASIC 
program into its parts and 
analyzes actions. formulas. 
and instruction sequences 
before translation rules build 
up Pascal code. Syntax er
rors are pinpointed during 
conversion: you can ei ther 
continue or abort. You can 
make corrections to the 
BASIC program using a 
Pasca l editor and don't have 
to return to the BASIC 
system. 

Requirements are an 
Apple 11 +. lie. or Ilc with at 
least 64K bytes of memory. 
two drives. an 80-column 
card. Apple DOS 3.3. and 
Apple Pascal 1.1 or 1.2 . 
P-tral se lls for $125: an 
upgrade is slated for the fa ll 
and wi ll reportedly sell for 
$250 (or for $25 to owners 
of version I). Contact Wood
chuck Industries Inc" 340 
West 17th St. #2B. New 
York . NY 10011 . (212) 
924-0576. 
Inquiry 631. 

Circuit-Design 
Package Runs 
on the Mac 

y ou can design and test 
computer circuitry on 

the Macintosh with a pro
gram ca lled LogiMac. The 
interactive software presents 
a "live" circu it on the 
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A P P L E 

A display from Alphabyte's MacStronomy program. 

screen: the ci rcuit responds 
immediately to connection. 
input. and device-parameter 
changes. You have complete 
control over device delay. 
clock speed. tim ing display 
resolution. and other 
parameters. 

LogiMac lets you catch 
design errors before they 
are wired into the real hard
ware by simulating circuit 
operation. Circuit output can 
be displayed on simulated 
devices or in the form of a 
timing diagram that graphs 
signal changes over time. 
The diagram is updated con
tinuously to reflect design 
and input alterations. The 
program uses five signal 
states to correctly simulate 
ci rcuits wit h design errors 
such as unconnected inputs 
or conflicting outputs. 

Maximum drawing size is 
38 by 38 feet: it is limited 
on ly by available memory. 
Circuit or timing diagrams 
may be passed to MacPaint 
in one-page segments for 
printing. enhancement. or in
corporation in other 
documents. 

LogiMac is priced at 
$59.95 for single use: an in
stitutional license allows up 

to 20 copies and costs 
$200. For more information. 
contact Capilano Computing 
Systems Ltd" POB 8697 1. 
North Vancouver. British Co
lumbia V7L 4P6. Canada. 
(604) 669-6343 . 
Inquiry 632. 

Bulletin Board 
for Apple lis 

T he Universal Bulletin 
Board runs on Apple lis 

and features up to 10 
message bases. uploading 
and downloading. on-line 
games. variable system 
access. electronic mail. a 
text editor. and report 
capabi lities. The package is 
designed to operate as a 
remote-access message 
system su itable for business 
and personal use. A 
password function allows 
either public or private ac
cess at the discretion of the 
sysop. 

The bulletin-board soft
ware sells for $149.95 . 
Developed by Universal 
Computers (Highland Park. 
Ill inois) . the program is 
distributed by the Associa
tion of Independent 
Microdea lers. 3010 North 
Sterling Ave" Peoria. IL 
61604 . (309) 685-4843 . 
Inquiry 633. 

Map the Stars 
with Mac 

A n astronomy program 
for the Macintosh. 

MacStronomy maps the 
stars. moon. and planets in 
their proper locations for 
any given date and time. 
You can select the region of 
the sky you want mapped 
by setting the location on 
the earth from which the 
"observation" is to be made. 
the date and time. the direc
tion of the observation. and 
the field of view diameter. 

You can set the direction 
in one of two ways: azimuth 
and elevation relative to the 
point from which you're 
observ ing or right ascension 
and declination relative to 
the stars. Thus you can use 
MacStronomy to determine 
in what direction to look for 
objects in the sky at a 
specific time or location or 
to determine what objects 
will be visible. MacStronomy 
can also display the location 
of Halley's comet for any 
time you choose: an alter
nate map shows the comet's 
orientation around the sun. 

Using the mouse. you can 
point to any celestial object 
on the sky map. The pro
gram will display the coor
dinates of the star or planet. 
its name. and a brief 
description. The astronomi
ca l info rmation prOVided 
with the program is also 
supplied in text form: 
MacStronomy has a trans
lator to convert the text into 
an internal form used by the 
program. which lets you ed it 
the database to add stars. 
planets. and galaxies. 

MacStronomy lists for $90. 
Contact Alphabyte Software. 
POB 649. Lafayette. CO 
80026. (303) 665-3444. 
Inquiry 634. 



TopView Tools 

L attice has released a set 
of tools for developers 

who write applications that 
employ IBM's TopView win
dow environment. The Top
View Toolbasket is a library 
of more than 70 C functions 
you can use to control win
dow. cursor. and pointer 
operations. Other functions 
handle debugging and cut
and-paste operations. The 
Toolbasket also contains 
sample source programs 
you can use as models. 

Developed for Lattice by 
Strawberry Software. Top
View Toolbasket runs on the 
IBM Pc. PC XT. PC AT. and 
compatibles wi th at least 
256K bytes of RAM (512K 
bytes is recommended). The 
price is 5250: source code 
costs 5250 more. For addi
tional information. contact 
Lattice Inc.. POB 3072. Glen 
Ellyn lL 60138. (312) 
858-7950. 
Inquiry 635. 

Mapping Package 

G MX-3300 is a mapping 
package designed to 

assist geologists and 
engineers in explo ration. 
resource analysis. mine plan
ning. and civil-engineering 
applications. Based on 
Magnum's GeoMetriX for 
mainframes. the program 
features grid value interpola
tion and manipulation. area 
and vo lume ca lculation. 
boundary definition. and 
line and point data input. 

You can use the program 
to generate trend surfaces 
(polynomial and trigonomet
ri c) for analysis of data 
tendencies. Contour. 
resource. and slope maps 
(with boundary clipping) can 
be produced on the 
graphics screen or with a 
pen plotter. Interfaces are 

WHAT'S NEW 

SOFTWARE. IBM PC 

ava ilable for Summagraphics 
digitizers as well as Amdek 
and Houston Instrument 
plotters; other interfaces are 
avai lable upon request. 

GMX-3300 runs on the 
IBM PC and compatibles 
using MS-DOS. PC-DOS. or 
UNIX. It also requires a 
high-resolution graphics 
board. 512 K-byte memory. 
and 10-megabyte hard disk. 
Software alone costs 53300. 
or you can buy it bundled 
with a NEC APC III. digitizer 
tablet. and six-pen plotter 
for 59990. Contact Magnum 
Computer Systems Inc.. POB 
620038. Littleton. CO 80 162. 
(303) 973-4407. 
Inquiry 636. 

Signal Processing 
on the PC 

I LS-PC 2 is an integrated 
program for data display 

and manipulation. digita l 
filtering. and advanced 
signal processing on the Pc. 
PC XT. and PC AT. You can 
use the package for com
puting and storing fast 
Fourier transforms and 
Hilbert transforms. esti
mating spectral densities 
and transfer functions. per
forming auto- or cross
correlation on time-series 
data. and convolving time 
series and fil ter impulse 
responses. 

ILS-PC I . wh ich you need 
to run the signal-processing 
package. is a set of analysis 
programs for data acqu isi
tion and manipulation. 
waveform display and 
editing. spectra l display. 
statistical computation . and 
digita l filtering 

Both ILS programs req uire 
256K bytes of memory and 
a graphics board on a PC 
runn ing DOS 2. 1. In order to 
get the programs running at 

min icomputer speeds. the 
vendor states that you 'll 
need a math coprocessor. 
The license fee for ILS-PC 
is 5995: for ILS-PC 2. it's 
51495. Contact Signal 
Technology Inc .. 595 1 Encina 
Rd .. Goleta. CA 93 117. (805) 
683-3771. 
Inquiry 637. 

A Bridge 
to Macintosh Office 

T angent Technologies' 
IBMacBridge enables 

IBM PCs and compatibles to 
tap into the Apple Macin
tosh Office. The IBMac
Bridge card slips into a PC 
expansion slot and lets you 
directly access Apple prod
ucts. including the Laser
Writer. through the App le'Ta lk 
network. The package in
cludes software that con
verts text created with PC 
word processors (WordStar. 
for example) into PostScript 
files. 

In addition to printing text 
and graph ics on the Laser
Writer. you can use a PC to 
transfer fi les with Macs. act 
as a file server for the 
Macintosh Office. access 
other servers on AppleJa lk. 
and serve as a gateway to 
other networks. 

IBMacBridge has a sug
gested reta il price o f 5595. 
For more information. con
tact 'Tangent Technologies. 
Su ite 100. 5720 Peachtree 
Parkway. Norcross. GA 
30092. (404) 662-0366 
Inquiry 638. 

Pascal for 8086 
Family 

P rofessional Pascal is a 
resident and cross com

piler that runs under MS
DOS on all the processors 
in Intel's 8086 family. It can 

generate code for any of the 
processors. including the in
structions special to the 
80186 and 80286. A VAX 
resident compiler is also 
available. 

The Professional Pasca l 
compiler produces the op
timized code. Among the 
optimizations are common 
subexpression elimination. 
retention and reuse of 
register contents. short
ci rcuit eva luation of Boolean 
expressions. and constant 
folding. The compi ler sup
ports five memory models: 
small. compact. medium big. 
large. and ROMable. USing 
the Microtec Linker or other 
Intel-compatible linker. you 
can specify areas of RAM or 
ROM for any code section. 

Microtec's package sup
ports more than 200 distinct 
error and warning diagnos
tics. Run-time library 
routines and util it ies include 
string and heap operations. 
a portable I/O library. access 
to the command line and 
environment variable. and 
system interfaces. Extensions 
provide machine-dependent 
operators. va rying-length 
strings (up to 64K bytes) . 
three precisions of integer 
and floating arithmetic. and 
IEEE floating-point math. 

A single license with one
year warranty costs 5895 . 
Professional Pascal requires 
225K bytes of main memory 
for operation and at least 
1. 2 megabytes of hard-disk 
memory for installation. For 
more information. contact 
Microtec Research Inc.. POB 
60337. Sunnyva le. CA 
94088. (408) 733-2919. 
Inquiry 639. 

(continued) 
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Programming 
Environment 
with AI Module 

S uperforth 64 + AI. an 
integrated package for 

the Commodore 64. is a 
programming environment 
that includes an artificia l
intelligence module and ad
vanced math capabilities. 
The package is designed to 
help you deve lop expert 
systems. 

At Superforth's core is a 
programming language that 
lets you define your own 
English-like "word" func
tions. These words are 
stacked to create rules; an 
interpreter then applies the 
rules to make decisions. 
Antecedent and consequent 
reasoning are possible. 

The program incorporates 
the utilities needed to write 
applications. including full 
control of co lor graphics; 
sound. music. and sprite 
editors; trace and decom
piler facilities; and virtual 
memory. Superforth 64 + AI 
sells for S99. For more infor
mation. contact Parsec 
Research. Drawer 1766. Fre
mont. CA 94538. (415) 
651-3 160. 
Inquiry 640. 

Four for Color 
Computer 

C omputerware has re
leased four programs 

for the TRS-80 Color 
Computer. 

The OS-9 Macro Condi
tional Assem bier. or Mac. 
produces OS-9 modules and 
supports standard 6809 
assembler mnemonics and 
directives. It can handle con
ditional assembly. repeat se
quences. and inclusion of 
source library files. All Mac 
source files are compatible 
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with those produced by the 
Microware assembler. Mac 
requires OS-9 and 64K bytes 
of memory. It costs S49.95. 

The OS-9 Text Formatter 
interfaces with any editor 
that produces standard 
ASCII text fil es. It's also 
NROFF-compatible. Among 
its features are centering. 
page numbering. and 
dynamic dates. The format
ter requires 64 K bytes of 
RAM and OS-9 and costs 
S34.95. 

For development under 
OS-9. Computerware offers 
CBUG. a screen-oriented 
debugger with a disas
sembler. single-step 
capabi lit ies. memory win
dow. and access to the OS-9 
shell. It also has a bu il t-in 
hexadecimal calculator. 
CBUG. which sells for 
S39.95. requires 64K bytes 
of RAM and OS-9. 

Color Connection III is a 
communications package 
that works with Hayes and 
Radio Shack modems. It in
corporates CompuServe's 
Protocol B. XMODEM proto
cols that download directly 
to and from disk. and an 
automatic XON/XOFF proto
col that downloads directly 
to disk. The price is S49.95. 
At least 32 K bytes of RAM 
is necessary. 

When you order any of 
these packages. add S2 to 
the cost for shipping. Con
tact Computerware. POB 
668. Encinitas. CA 92024. 
(619) 436-35 12. 
Inquiry 641. 

Atari EEPROM! 
EPROM Programmer 

D esigned to convert an 
Atari into a develop

ment tool. the Proburner 
can be used to program 
EPROM types 2716 through 
27 128 [plus the 2532) and a 
variety of 2K-byte through 
8K-byte EEPROMS. The car
tridge plugs into the slot of 
the Atari 400/800 and 
XLiXE series. 

Among the functions the 
Proburner provides are 
copy. erase check. verify. 
and burn in. Binary files can 
be stored or loaded to disk 
or cassette. You can call a 
monitor for memory display 
and changes. block moves. 
and printer dumps. The unit 
can also run chips from its 
socket. Because Pro burner 
offers electronic configura
tion for each EPROM type. 
you don't need adapters or 
switches. 

Proburner costs S149. Con
tact Thompson Electronics 
Ltd .. Su ite 502 . 7 Jackes 
Ave .. Toronto. Ontario M4T 
IE3. Canada. (416) 960-1089. 
Inquiry 642. 

Widen Your Screen 

y ou can enlarge the 
40-column LCD screens 

of the Tandy Model 100 and 
the NEC PC-820l with T-View 
80. The software transforms 
a 40-column screen into a 
movable 60-column window 
on an 80-column display. 

WHERE DO NEW PRODUCT ITEMS COME FROM? 
The new products listed in this section of BYTE are chosen from the thousands 
of press releases. letters. and telephone calls we receive each month from 
manufacturers. distribLltors. designers. and readers. The basic criteria for selection 
for publication are: [a) does a prodLlct match our readers' interests? and (b) 
is it new or is it Simply a reintroduction of an old item? Because of the volume. 
of submissions we must sort through every month. the items we publish are 
based on vendors' statements arid are not individually verified. If you want 
your product to be considered for publication (at no charge). send full infor
mation about it. including its price al1d an address and telephone number 
where a reader can get furtfier information. to New Products Editor. BYTE. 
425 Battery St .. San Francisco. CA 94 111. 

T-View 80 can use the 
machines' text-processor 
and telecommunications 
programs. You can ad just 
word wrapping to any width 
up to 80 columns. The 
package has a suggested 
retail price of S39.95 and 
comes with a utility that 
keeps track of file sizes and 
manages memory. It's 
available at Radio Shack 
stores or from '!raveling 
Software Inc .. 11050 Fifth 
Ave. NE. Seattle. WA 98125. 
(206) 367-8090. 
Inquiry 643. 

Improvising 
Commodore 

C antus. a music program 
for the Commodore 64. 

improvises its own tunes 
based on your input. Instead 
of typing notes. you enter 
choices for tempo. harmony. 
rhythm. counterpoint. voice 
range. and tone color. Can
tus uses these selections to 
create. in real time. its th ree
voice improv isations. 

Each set of choices 
becomes a patch. The soft
ware comes with more than 
65 patches representing a 
variety of musical styles. You 
can modify and store any 
patch while Cantus is perfor
ming. A graphic display 
shows the notes as they 
play. 

Cantus was created by 
Michael Riesman. a com
poser and performer who 
has worked as musical direc
tor of the Philip Glass 
Ensemble. 

No musical knowledge is 
requi red to operate the pro
gram. but you do need a 
Commodore and S54 (plus 
S2 shipping). Contact A lgo
Rhythm Software. 176 
Mineola Blvd .. Mineola. NY 
11501. (800) 645-4441; in 
New York. (516) 294-7 590. 
Inruiry 644. 



What the world really needs 
isa99 cent 

Double Sided, Double Density Diskette 
with a LIFETIME WARRANTY! 

And DISK WORLD! has it. 
Introducing Super Star Diskettes: 

the high quality diskette with 
the lowest price 

and the best LIFETIME WARRANTY! 
In the course of selling more than a million diskettes 

every month, we've learned something: higher prices don 't 
necessarily mean higher quality. 

In fact, we 've found that a good diskette manufacturer 
simply manufactures a good diskette ... no matter what 
they charge for it. (By way of example, consider that none 
of the brands that we carry has a return rate of greater than 
1/1,OOOth of 1 percent') 

In other words, when people buy a more expensive 
di skette, Ihey aren't necessarily buying higher quality. 

The extra money might be gOing toward flashier adver
lising, snazzier packaging or simply higher profits. 

But the extra money in a higher price isn't buying better 
qualily. 

All of the good manufacturers put out a good di skette . 
Period . 

How to cut diskette prices 
.. . without cutting quality. 

Now this discovery posed a dilemma: how to cut the 
price of diskettes without lowering the quality. 

There are about 85 companies claiming to be "diskette " 
manufaclurers. 

Trouble is, most of them aren 't manufacturers. 
Rather they are fabricators or marketers, taking other 

company's components, possibly doing one or more steps 
of the processing themselves and pasting their labels on 
the finished product. 

The new Eastman Kodak diskettes, for example, are one 
of these. So are IBM 5 %" diskettes. Same for DYSAN, 
Polaroid and many, many other familiar diskette brand 
names. Each of these diskettes is manufactured in whole 
or in part by another company' 

So, we decided to act just like the big guys. That 's how 
we would cut diskette prices ... without lowering the 
quality. 

We would go out and find smaller companies to manu
facture a diskette to our speci fications ... speci fi cations 
which are higher than most ... and simply create our own 
"name brand" diskette. 

Name brand diskettes that offered high quality at low 
prices. 

DISK CADDIES 
The original flip -up holder for :---t, 

10 5'/.;" diskettes. Beige or Grey 
only. 

$1.65 ea. + ,20 Shpng. 

DISKETTE 70 STORAGE ~ 
Dust -free storage for 70 5 V4' 

diskettes. Six dividers included. ' . ' 
An excellent va lue. 

$11.95 ea. +$3.00 Shpng. 

HOURS: 
Human: BAM-6PM Central Time. Monday through Friday 

Answering Machine: 6PM-8AM, All Times 
MCI MAIL: 24 hours a day. 

II . ' 
I 

5%" • 5V4" 

SSDD DSDD 
.91 ea. I .99 ea. 

Qty.50 Qty.50 

Super Star diskettes are sold in multiples of 50 only. Diskettes are 
shipped with white Tyvec sleeves. reinlorced hubs, user 10 labels 
and wr ite-protect tabs. 

Boy, did we get lucky. Our Super Star 
Diskettes are the same ones you've been 

using for years ... without knowing it. 
In our search for the low priced, high quality diskette of 

our dreams, we found something even more interesting. 
We found that there are several manufacturers who 

don' t give a hoot about the consumer market for their 
diskettes. They don't spend millions of dollars in advertis
ing trying to get you, the computer user, to use their 
diskettes. 

Instead , they concentrate their efforts on turning out the 
highest quality diskettes they can ... because they sell 
them to the software publishers, computer manufacturers 
and other folks who (in turn) put their name on them ... and 
sell them for much higher prices to you' 

After all, when a software publisher or computer manu
facturer or diskette marketer puts their name on a diskette, 
they lVant it to work time after time, every time. (Especially 
software publishers who have the nasty hab it of copy
protecting their originals!) 

HOW TO ORDER: 

ORDERS ONLY: 
1·800·621-6827 

(In Illinois: 1-312-256-7140) 
fNQUIRIES: 

1-312-256-7140 
FOR FASTEST SERVICE , USE NO·COST MCf MAIL: 
Our address is DfSKWORLD. It's a FREE MCI MAIL 
letter. No charge to you. (Situation permitting, we' ll 
ship these orders in 24 hours or less.) 

SHIPPtNG: 5\\" & 3\0\' DISKETTES- Add $3.00 per each 
100 or fewer diskettes. OTHER ITEMS: Add shipping charges 
as shown in addilion to olher shipping charges. PAYMENT: 
VISA, MASTERCARD and Prepaid orders accepted . COD OR
DERS: Add additional $3.00 special handling charge. APO , 
FPO, AK, HI /I PR ORDERS: Include shipping charges as 
shown and additiona l 5% of total order amount to cover PAL 
and insurance. We ship only to United States addresses. except 
for those listed above. TAXES: Il linois residents, add 8% 
sales tax. 

MINIMUM ORDER: $35.00 or 20 diskettes. 

Super Star Diskettes. You already know 
how good they are. Now you can buy 

them ... cheap. 
Well . that's the story. 
Super Star diskettes don 't roll off the boat from Pago

Pago or emerge from a basement plant just east of 
Nowhere. 

Super Star diskettes have been around for years ... and 
you've used them for years as copy-protected software 
originals, unprotected originals. Sometimes, depending 
on which computer you own, the system master may have 
been on a Super Star diskette. And maybe more than once, 
you've bought a box or two or more of Super Star diskettes 
without knowing it. They just had some "big" company's 
name on them. 

Super Star Diskettes are good. So good that a lot of 
major software publishers, computer manufacturers and 
other diskette marketers buy them in the tens or hundreds 
of thousands. 

We buy them in the millions. 
And than we sell them to you. 
Cheap. 

When every little bit counts, 
it's Super Star Diskettes. 

You 've used them a hundred times ... under different 
names. 

Now, you can buy the real McCoy, the same diskette that 
major software publi shers, computer manufacturers and 
diskette marketers buy ... and call their own. 

We simply charge less. 

Super Special! 

Order 50 Super Star Oiskettes 
and. we'll be happy to sell you an 
Amaray Media-Mate 50 for on ly 
$8.75, shipping included ... a lot 
less than the suggested retail price 
of $15.95. 

Regular DISK WORLD! price: S9,69 ea. 
+ $2.00 Shpng. 

The Super Star 
LIFETIME WARRANTY! 

Super Star Diskettes are uncond itionally warranted 
against defects in original material and workmanship 
so long as owned by the original purchaser. Returns 
are simple: just send the defective diskettes with proof 
of purchase, postage-paid by you with a short expla· 
nation of the problem, and we'll send you the replace· 
ments. (Incidentally, coffee stained diskettes and 
diskettes with staples driven through them don 't 
Qualify as "defective ". ) 

WE WILL MEET OR BEAT ANY NATfONALLY 
ADVERTISED PRICE 

ON THE SAME PRODUCTS AND QUANTITfES 
SUBJECT TO THE SAME TERMS AND CDNDITfONS. 

DISK WORLD' I 629 Green Bay Road . , nc. Wilmette, Illinois 60091 
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Inquiry 87 

CCT·4 SYSTEM 
SERIES 

The latest CCT implementation of the new 
generation Intel 16-Bit Processor technology. 
This means extreme speed, unequaled power, 
and the ultimate in reliability, and of course, the 
innovators at ccr behind it. 

This series in the CCT line exploits the speed and power of the Intel 80286 and Zilog Z-80H (8MHz), on the 286Z CPU 
board. This combination, along with CompuPro DMA controllers and 110 boards, yields a dramatic improvement in system 
throughput speeds, from basic CP/M operation, up to large powerful multi-user/multi-tasking machines. The CCT-4 
represents the most advanced hardware presently available in a microcomputer to run the thousands of CP/M type 
software programs on the market, and with CONCURRENT DOS 8-16 and the CompuPro PC Graphics board (when 
available), all software written for the IBM PC machines. This series is for the serious business/scientific user. 

CCT-4A State-of-the-art power in it's basic form . Consists of CCT-286Z CPU board and CCT-M256 (256K), along with Com
puPro: Enclosure 2 Desk (21 slot MF), Disk 1A, System Support 1, Interfacer 4, the CCT-2.4 floppy drive system, and 
CP/M 80 and CP/M 86, and with SF-200 surge suppressor system . .. .... . . .... .. .. .. .. . ..... $5,495.00 

CCT-4B Single-user/hard disk power. As the 4A, except priced without the CCT-2.4, to add in your choice of CCT hard/floppy 
combination drive subsystem, at the published pricing ...... . .. . .. .. ...... .. . . .. .. . . ...... $4,375.00 
(Example: CCT-4B Mainframe with CCT-1Olt = $6,548.00) Plus cost of selected drive subsystem 

CCT-4C Multi-user/hard disk power. As the 48, with the CCT-M512 (512K static RAM board) instead of M256; Interfacer 3 in-
stead of Interfacer 4; SF-400 instead of SF-200, plus Concur. DOS 8-16 O.S. (6 user system) . ... . ... $6,075.00 
(Example: CCT-4C Mainframe with CCT-401t = $9,248.00) Plus cost of selected drive subsystem 

Limited Time Offer - FREE Supercalc 86 with any CCT-4 
The above systems include all necessary cabling, assembly, testing, minimum 20 hour burn-in , 

and the CCT unconditional 12 month direct warranty. 
CCT·M512 CCT introduces it's 512K static RAM board. IEEE Standard 12MHz. 512K in one slot! Introductory Price: $1,799 
CCT·M256 256K version of M512 upgradeable to full 512K. Perfect 256K RAM board for any CompuPro system ... . . $949 

CUSTOM COMPUTER TECHNOLOGY I BOX 4160 I SEDONA, ARIZONA 86340 
TOLL FREE ORDERING: 800·222·8686 I For technical support I service: 602·282·6299 

~~TI=baCk issues for sal~e===== 
1981 1982 1983 1984 1985 

Jan . $3 .25 $3 .70 $4.25 $4.25 

Feb . $3 .25 $3.70 $3 .70 $4 .25 $4.25 

March $3.70 $3.70 $4.25 $4 .25 

April $3 .25 $3 .70 $3.70 $4 .25 $4.25 

May $3.70 $3.70 $4 .25 $4.25 

June $3 .70 $3 .70 $4.25 $4 .25 

July $3 .70 $4.25 $4.25 $4 .25 

Aug. $3 .70 $4 .25 $4.25 

Sept. $3 .70 $4. 25 $4 .25 

Oct. $3 .25 $3 .70 $4 .25 $4 .25 

Nov. $3 .25 $3 .70 $4.25 $4 .25 

Dec . $3 .25 $3 .70 $4.25 $4.25 

Special BYTE Guide to IBM PC's - $4 .75 

Circle and send requests with payments to: 
BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 
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Prices include postage in the US. Please add $ .50 per 
copy for Canada and Mexico; and $2.00 per copy to 
foreign countries (surface delivery). 

o Check enclosed 
Payments from foreign countries must be made in 

US funds payable at a US bank. 

o VISA o MasterCard 

Card # 

Exp. 

Signature 

Please allow 4 weeks for domestic delivery and 12 
weeks for foreign delivery . 

NAME ______________ _ 

ADDRESS 
CITY ______________ ___ 

STATE __________ ZIP __ _ 



TOLL-FREE 
ORDERING: 

800-222-8686 
FOR TECHNICAL SUPPORTI 

SERVICE liN ARIZONA: 
602·282·6299 

CCT®CUSTOM COMPUTER 
TECHNOLOGY 

1 CCT PLAZA - p.o. BOX 4160 - SEDONA, ARIZONA 86340 
Purchase your Hardware and Software directly from an OEM / Systems Integrator. Take advantage of our buying power! We stock a 
full·line of Board Level Components, Software and Peripherals. Call for your needs. We'll give ~u the Lowest Prices, and the Technical 
Support and Know-How we are quickly becoming well-known for. Satisfied Customers Nationwide. The Nation's Custom Systems House 
for Business, Education and Science. Call for a system quote. CCT implements tomorrow's technology today! 

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST • 

80286 NOW! 
o CCT·286Z is our model designation 
for the MI·286 dual processor board 
from Macrotech./tfeatures the super 
high speed combination of Z-80H and 
80286, with provision for the 80287 
math chip. Directly replaces 8085/88 
and 8086 CPUs running CP/M, MP/M 
Concurrent DOS, and MS·DOS, at 
throughput increases of 3X to 5X! 

SPECIAL PRICE·$agS 
80287 Option - Installed -$250 

SEE THE CCT·4 SERIES 
USING THIS BOARD 

DETAILED ON THE FACING PAGE 

NEW-TRUE 
10M PC INTERFACE 

ULTRA HI·RES GRAPHICS! 
CCT S-100/PC is a break-through for the 
Science/Business user. Mini-enclosure ac
cepts PC & compatable boards and direct
ly connects to your S-100 system, running 
PC-DOS or Concurrent DOS. Hercules™ 
Graphics System-Coming this May! 
! ! THE BEST OF BOTH WORLDS! ! 

LIBERTY TERMINALS 
• Superior Reliability • 

110·14" GREEN-BO/132 Column .... $499 
110·14" AMBER . . . $519 
200·14" GREEN-BO/132 Super Deluxe $569 
200-14" AMBER ........ $5B9 

OKIDATA PRINTERS· Top Quality 
82 - 80 Col .. CALL 83 - 132 Col .. CALL 
92 - BO Col .. CALL 93 - 132 Col . . CALL 
84 - 132 Col/200cps-Top of the line .. CALL 
For Serial Interfaces-Add ....... CALL 

TOSHIBA P351 - 2BB CPS/24 PIN - $1499 

DIABLO - Letter Quality Series 
Model620 .. $969 Model630 . . $1799 

WE HAVE ALL SOFTWARE-CALL 

. IGmpupr~ ) 

$ ACROSS THE BOARD PRICE REDUCTIONS $ 
INDUSTRIAL GRADE CCT DISK DRIVE SYSTEMS ROLLS ROYCESOF 
SUPERIOR QUALITY THE INDUSTRY 

S-100 HARD DISK SUBSYSTEMS 
Professionally engineered ST-506 type systems for the business market S-100 Computer user. In
cludes industry top quality drives, CompuPro Disk 3 DMA controller, all cabling, A&T, formatted, 
burned-in. Provisions for up to two hard disks in each system. We include operating system update. 
CP/M 80, CP/M 86, CP/M 8-16, MP/M 8-16, CP/M 68K. (/1 Systems are CCT innovated hard/floppy 
combinations, with Mitsubishi DSDD 8" drive.) 12 month warranty. 
CCT-10(11 + MEG) ...... . ...... . $1499 CCT-10/1 .... . ....... ... ...... $2049 
CCT-20 (22 + MEG) .............. $2019 CCT-20/1 ... . ... . ...... .. .. .. . $2569 
CCT -40 (36 + MEG) .. .... ... .•. . . $2499 CCT -40/1 . .... ... . ... . ... .. . .. $3049 
CCT-60 (58 + MEG) (New) . .. .. . . ... $3699 CCT-60/1 . . .. . . . .. .. . .. ..... .. $4249 
CCT-90 (87 + MEG) (New) . . . . ... .. . $4909 CCT-90/1 ...... ........ . .... . . $5459 
CCT-125 (123+MEG) (New) . .. ..... $6099 CCT-125/1 . . ... . . . . .. ........ . $6649 

N EW 10 MEG REMOVABLE CARTRIDGE DRIVE SYSTEM 
for hard disk back-up - DMA using Disk 3 controller. 
Super fast/Ultra reliable - Available April 

CCT-2.4. DualS" DSDD FLOPPY SYSTEMS CCT-5. 5V4" DSDD 
Mitusbishi 2.4 Megabyte in Extra Heavy horizontal enclosure, IBM Compatible Tandon 320K. Extra Heavy Cabinet 
removeable filter air system, all cabling, A& T, Bumed in. The accommodates two drives, hard or floppy. All cabling, A& T, 
fastest system available: .... . .............. $1229 Bumed-in. Perfect for our PC-DOS Package .... $399 

CCT·8/5· FULL IBM COMPATABILITY 
One Mitsubishi 8" OS DO (1 .2 Meg)/One 5-%" DSDD (360K) IBM Drive 

Both 3ms step rate - For Concurrent DOS and PC DOS . .. ......... . ............ $1029 

* SUPER PRICES *COMPUPROCOMPONENTS* INSTOCK * 
CPu-z -$229 • Disk 1A - $399 • Disk 1A w/CP/M - $499 • CPU BOB6110 -$359 • SPU-Z -? 

CPU BOB5/BB - $229 CPU 2B6 - $849 • CPU 6BK - 10Mhz -$359 
PC Graphics - $399 • Disk 3 -$459 • RAM 22 (256K) -$1179 • RAM 23/64K -$2791128K • $469 

NEW .... M·Drive/H • 512K -$469/2 Meg· $1989 
Enclosure 2 Desk -$699/Rack - $749 • Intertacer 3 - $409 • Intertacer 4 - $2B9 • System Support 1 - $299 

Concurrent DOS B-16 (CCTCMX) - $309 • CP/M BO (CCTHMX) - $125 • CP/M B6 (CCTTMX) -$175 
CP/M S·16 (CCTTMX) - $199 • CP/M 6BK (CCTCX) - $Z79 • Operating System Updates/Remakes· $30 

I 16 Bit Upgrade Kit: CP/M 86, RAM 23, System Support 1, Cable $729 0 CP/M 8-16 - KH· $753 I 
CCT·1 - ENTRY LEVEL S·100 BUSINESS SYSTEM 

• Enclosure 2-Desk-21 Slot Mainframe • • CCT-2.4-Dual BOO Mitsubishi 
• CPU BOB5/BS - 6Mhz BOS5/SMhz BOBS. DSDD Drive System - 2.4 Megabytes • SPECIAL PRICE 

• Disk 1A - DMA Floppy Disk Controller· • CPIM SO - 2.2 HMX - CCT Modified • 
• RAM 23 - 64K Static RAM - 12Mhz • • All Cabling, Complete CCT Assembly, 
• IntertacerA - 3 Seriall2 Parallel 110 • Testing, and Minimum 20 Hour Bum-in • $3,375 

RUNS ALL STANDARD 8" CP/M SOFTWARE • INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 

Prices & availability subject to change. All products new, and carry full manufacturer's warranties. Call for catalog. Free technical help to anyone. All products we sell are CCT individually tested 
and set up for your system - Plug-In & Go! Arizona residents add sales tax. CCT® Trademark - Custom Computer Technology: MS·DDS® Trademark - Microsoft; IBM® Trademark
International Business Machines; CompuPro® Trademark - w.J. Godbout; CPIM® MPIM® Trademarks - Digital Research: HERCULESTM Trademark - Hercules ComputerTechnology 
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Inquiry 313 ................ _-------------------_. i ~ SUNTRONICS CO.,INC. W 12603 Crenshaw Blvd., I-!awthorne, CA 90250 

• SUN-XT COMPUTER SYSTEM I 
• ' . 2 OS DO DISK DRIVES I 

r=~I ~ 1 • 258 K RAM 

• fd a.N_XTII:1 ~ • MONOCHROME GRAPHICB CARD I 
• 

-< I • . • 135 W POWER SUPPLY 
I!:! • MONOCHROME MONITOR (TIL) I 

• • PARALLEL PRINTER PORT I 
• IBM-XTCOMPATIBLE $995.00 

• SUN-XT CPU BOARD MULTI-FUNCTION 
BOARD 

•
• aoaa MPU 
• a EXPANSION SLOTa 

•
• FULLY IBM COMPATIBLE 
• DIMENSION SAME AS IBM PC/XT 

•• NO RAM 

$195.00 

• G~~:~fC~R8~~ 
• • HIGH-REB MONOCHROME CHARACTER 

• 
• 720(HI' 34B(v1 
• 10. 211 TEXT MODE 
• RUN LDTUB 1-2-3 ETC, 

• • WITH PARALLEL PRINTER PORT 

$149.00 

• EXPANDABLE TO 3B4K 
• BE RIAL/PARALLEL PORT 
• CLOCK CALENDAR 

w/BAnERY BACK UP 
• GAME PORT 
• apOOL .. RAM DlaK $15900 
• NO RAM • 

COLOR GRAPHICS CARD 
• RGB .. COMPOSITE VIDEO ~ 
• B4D. 200 HI-RES 
• 310. 100 La-REa 
• BO. 15 TEXT MODE 
• WITH LIGHT PEN INTERFACE I 

$105.00 

1-800-421·5775 (Order OnlY) 
(213) 644· 1140 (eA Order & Info) 

STORE HOURS 
Man ·Fn 
Sal 

9 a.m to 6 p m 
lOam toSp m 

TERMS: VISA MASTERCARD COO tCasl'l Of Cer1ll1~ • 
Check Requllcd) Check tAllow 2·3 Weeks lor Cluaflng, • 
Shipping & H C S3 00 lor J Los plus SOc 101 caCh add I lD 

Calli residents add CallI Sales Ta. 510 00 MII",mum Order 

IBM and Apple ale rcglSlCred 1rade marks 01 ISM & Apple 

• 135 WATT POWER SUPPLy ..................... 5 97.00 I 
• 150 WATT POWER SUPPLy .......... .. ........ . 5119.00 • 
• FULL-FUNCTION KEyBOARD ..•..•.•..•........ 5 79.00 
• MULTI 1/0 CAR 0 (FDC,CLOCKCALENDAR. SERIALPARALLEL) .•. $189.00 • 
• HARD DISK CONTROLLER WICABLE 

(10MB & 20MB) .........•...... . ......•.............. 5219.00 • 
• PARALLEL PRINTER PORT ...................... $ 39.00 • 
• ASYNC AS 232 CARD ........................... 5 59.00 • 
• APPARAT EPROM BLASTER (28 PIN, 24 PIN) • •....... 5129.00 
• TEAC 55B DISK DRIVE (360K) ..... , .. .. ........... 5 89.00 • 
• IBM UP GRADE KIT (4164 150NS) .....•••.... • .... 59.50/Kit • 
• IBM UPGRADE KIT (41 256 150NS) ..•..• • ••.....• 549.00/Kit 
• MICROLOG Z80B CO-PROCESSOR • 

NO RAM ..•........•.•.••.••.•.•.•.• 5450.00 

• SUN Z80 CARD 0N/O SORWARE APPLE II & 11+ ONLy) ....•.. 5 39.00 
• SUN 80 COLUMN CARD (APPLE II & 11+ ONLy) . ....•.. • 5 89.00 
• POWER SUPPLY (5AMP) ........................... 5 52.00 
• COOLING FAN .....•• • .•.•.•.. • ..•.•.•.. • .......• 5 3B.00 
• FLOPPY DISK CONTROLLER .................... 5 33.00 
• 18K RAM CARD ....•.....•.•....•.•..•.. . ... . . • . $ 39.00 

• FLOPPY DISK IBM STYLE CABINET • PARALLEL PRINTER CARD W/CABLE •...•.... •• 5 39.00 I • APPLE COMPATIBLE DISK DRiVE . • •.• • . " ...•. 5139.00 CONTROLLER 
• • STANDARD DOUBLE BIDE/ 

• 
DOUBLE DENSITY 

• RUN I INTERNAL .. 2 EXTERNAL 
•• WITH CABLE 

$59.00 • ••••••••• 

390 B Y T E • AUGUST 1985 

• a BLOT BACK PANEL 
• COMES WITH MOUNTING BRACKET 

& HARDWARE 
• FITa IBM POWER SUPPLY 

• APPARATEPROM BLASTER ..................... 5119.00 
I • SAM SUNG TTL MONITOR (AMBER OR GREEN) 
I FOR IBM • .......•.•...........•.•.•......•.•. • . • $105.00 

$59 00 I • 12" SAM WOO MONITOR (HIGH-RES. COMPOSITE) . ..... $ 85.00 
• • 14" SUPER COLOR MONITOR (RGB 654 x 490) ... . ... 5385.00 • . ...................... _--_. 

To Explore, 
E'lioy, and 
Protect 

You and I share a great love of this 
earth. 

The ocean's pounding surf, Spring 
covering the earth with that season's 
newness, a bird's song reaching 
out. , ,and we are moved, 

We enjoy the earth's beauty, its 
grandeur. The endless sweep of colors, 
and sounds, and everywhere, the 
excitement of life. 

And we of the Sierra Club join 
together to protect the earth, 

We invite you to join with us, To 
explore, to enjoy, To protect this 
wondrous earth, For all of 
us . , . forever, 

For membership infonnation, write 
Sierra Club, 530 Bush Street, San 
Francisco, CA 94108, (415) 981-8634, 

Sierra 
Club 



C.ITOH 
8510 .................. .. 294 
1550 ....... .. ........... 435 
Al0-30 ................... 466 
All Other Models. 

EPSON 
All Models . 

JUKI 
6100 . 
All Other Models .. 

NEC 

... CALL 

. ....... CALL 

.. 385 
. CALL 

3550. . . . . . . ... 1067 
8850 . .. . .. . .. .. . . ... . . 1505 
All Other Models . . . ... CALL 

OKIOATA 
All Models. .. .. CALL 

PANASONIC 
1090 . ... 186 
1091 . .. ....... 262 
1092 . .. ... 348 
All Other Models . . . ... CALL 

SILVER-REED 
EXP 400 . . .. ..... .... . .. 234 

.. 278 
.. .. CALL 

EXP 500 .. 
All Other Models .. 

STAR MICRONICS 
All Models . . 

TOSHIBA 
CALL 

P1 340. .. .... 548 
P351 . . ... 1172 
All Other Models . . . . . CALL 

TRACTORS. SHEET FEEDERS. 
AND PRINTER SUPPLIES 

AVAILABLE FOR MOST ALL 
PRINTERS 

ANCHOR 
Volsmodem/External. ........ 48 
Volksmodem 12/ External. ... 184 

NOVATION 
Novation Cat / External. ...... 142 
Apple Cat II / External . ..... . 192 
SmartcatlExternal .......... 384 
Smartcat + I Maci ntosh ...... 307 
Smartcat + IPC Internal. .... 309 
Smartcat + I PC External . 318 
All Other Models. . . . .. CAll 

QUBIE 
PC212AS/ IBM Internal ...... 252 
212A1 IBM Exlernal. . 

HAYES SMARTMODEM 1200 

• Auto Dial • Auto Answer 
• 1200 Baud • External 

HAYES SMARTMODEM 1200B/IBM-INTERNAL 5334 

Six Pac Plus. . ... 255 
Mega Plus II . . .... 255 
All Other Types. . CALL 

HERCULES 
Color Card .. . ... 144 
All Other Types . . ... CALL 

MICROTEK 
All Types. . . CALL 

ORANGE MICRO 
Grappler + . . 71 
Buffered Grappler + . . .... 137 
All Other Types ........... CALL 

PARADISE 
Multi Display Card . . . .. 2B5 
Modular Graphics Card ...... 258 
All Other Types. . . . CALL 

QUADRAM 
Ouadboa rd W/ 64K . . . ... 260 
Ouad 512 + W/64K. . ...... 225 
All Ot her Types .. 

STB 
... CALL 

4164 Ram Chips 64K ........ 17 
8087 Coprocessor Chip . . .. . 139 

DISKETTES 
Maxell MOl (Oty 50).. . .. 74 
Maxell MD2 (Oty 50) ......... 94 
Verbatim SS/DD (Oty 50) .. .. 80 
Verbatim DS / DD (Oty 50) . . 109 
Bulk. IBM-AT, Macintosh . 

All Models ... 

ALTOS 
AI II. 

.... CALL 

.... 768 
AI III. . ........ . .. . .. .... 594 

AMPEX 
210G . . . . 373 
230G . ..... 461 

HAZELTINE 
All Models .. .... CALL 

QUME 
OVT 101G. ....... 305 
OVT 102G .. . ... 428 
All Other Models .. ....... CALL 

TELEVIDEO 
All Models. ... CALL 

VISUAL 
Viewpoint 60 .............. 439 
All Other Models . . CALL 

WYSE 
WY 50 . .. .. 45B 
WY 75 ............. . 
All Other Models . 

• Power Surge Protectors 
• Houston And Other Plotters 
• Kurta And Other Digitizers 
• 2 And 4 Position Switch Boxes 
• Key Tronic And Other Keyboards 
• All Types of Standard Cables 
• Disk Drive Cleaning Kits 
• Printer And Other Stands 

586-20 Multiuser .. . . . 5332 
All Other Models. . .... CALL 

APPLE 
lie W/ 64K/ l Drive .. . . 858 
lie Prolessional .. .. . ...... 1430 
IIc And Macintosh . . . . CALL 

IBM 
PC W/256K /2 Drives ....... 1772 
XT And AT.. . . . . . . .... . CALL 

ZENITH 

FLOPPY AND HARD DRIVES 
FOR ALL APPLE, tBM AND 

COMPATIBLES 

• Alpha Omega • IOMEGA 
• Apple • Micro Sci 
• Cogita • Rodine 
• Gamma • Seagate 
• Hitachi • Tandon 
• IBM • Teac 
• Mitsubishi • Matsushita 

LOW PRICES ... ... . . ..... CALL 

310A-Amber . . .. 142 
Color 300 . . . ... 208 
Color 500 ... ..... . . ....... 303 
All Other Models . . .. CALL 

PRINCETON 
MAX 12-Amber .. . .. 169 
HX 12-Color. . . .... 469 
All Other Models . . . ..... CALL 

QUADRAM 
Amberchrome-Amber . ....... 15B 
All Other Models .......... CALL 

TAXAN 
420-Color. ..... 
440-Color. . 

.. ... 395 
. .. 545 

All Other Models .......... CALL 

ZENITH 
ZVM 122-Amber. . ..... 85 
ZVM 123-Green . . . .. .. 85 
All Other Models ... .. ..... CALL 



"KING OF THE ELECTRONICS JUNGLE" 

Grl~ LEO ELECTRONICS. INC , - PO 80,11307 
Torrance CA 90510·1307 
Tel 213'2126133 8001421 ·9565 
TlX 291 985 LEO UA 
FAX 21312126106 

MEMORY EX,PANSION CHIPS 

RANDOM ACCESS MEMORY 
PR~E EAS:.!:I SS! OF 8 SET OF 9 

::~::~: } 64K 
, '0 

'20 
675 
465 
250 

S 880 
S 9 60 

S 990 
S1080 
$607 5 
$4185 

4128·150n5I1BM/An 
41256·15QnsI256K 
HM6116P·3 

53720 
S2000 

EPROMS 
2716 
2732 
2764 
27128 
27256 

~C§ 
$ 2,60 
S 1.50 
S 330 
$ .4 50 
S 975 

WE NOW CARRY: 
Disk drives, Power supplies , 
384K Mullifuncl ion boa rd s, 
Color/graphic boards, and 
more. 
CALL FOR BROCHURE 

Wl' , 1!~Cl'pl ( II/III. ... VI"',l M.I,llrC,lIcj Pwchasl' OIl.l!'I', horn 

ql"llllu~ 1",n., ,1f1fjl','>llhltulI' ''' lIS hUl(b only C,IU lor CO l) 

C.lhlu lIllil (f>""flt 111<; ,Hid r, " 1,,x StllprU1UI I!> UPS Ad{1 S? 110 

101 (pound .\lld sr,OO lora" All m IluI ffl.IflUI.II,;lw"'~, All Pilrlo; 

11)0". 'Ill 11,\111'1 II PIt( 111'1 ~!lhJ' (t 10 e h .ffl'!!' woltH)1I1 OOlltl· 

C •• lllu, \/OhJllu'lIll( IlIq 

Inquiry 175 

An RS·232 Break·Qut·Box 
at a Fraction of the Cost. 

RS-232 Mu~i-Adapter Board: 9 LED 's for signal 
monitoring. 24 switches to open any line (except line 
I) . 20 jumper wires allow re-wiring to any con
figuration . 1 male and 1 female conneclor. Order 
direct! Only 559.95 . All cash orders postpaid. (IL 
res. add 6% sales tax) . We Accept MG . Visa. Free 
iIIuslrated catalog of RS-232 interface and testing 
equipment. Phone: 815-434-0846. Make checks 
payable to: 

B&B ~!~~!r.!!!!!~! 
P,O, Box 1008B, OTTAWA, IL 61350 

Inquiry 30 

384K RAM/CLOCK 
FOR IBM PC & XT 

With lifetime Warranty· 

f 
, ~1 _fII\.: 

~ r ... , - -, I 

, . • • . , ... ' __ .A 

Increases your system memory and 
provtdes a clock/calendar functlon_ 

The 384K RAM/ CLOCK can increase your memOlY by 
64K. 128K. 192K. 256K. 320K or 384K depending on Ihe 
number of banks of RAM chips installed on the card • 
RAM expansion is user upgradable • Parity checking 
standard on RAM. Electronic Disk . Spooler. Battery 
backup Clock/Calendar • Software driver for Clock/ 
Calendar Function. Swrtch Seledable starting address. 
Expands memory to 640K DOS limil. 

Wilh 64K RAM .... . ... . ............ $169 

.,Apparat,lrc. 
ADO ON NfO ON AHD ON N40 ON AHD ON 

4401 So. Tam,,,,c Parkway I llenver. C0802J) / J03fl4 1·JnS 

ORJJf.R1~G MlJ OF.\I.f.R I~TORMATION 

800/525-7674 
SIOres in l}(>rwfr & Chicago / · On all cards sold after June I. 1984 

Inquiry 21 

RS-422 
Communications Board 

• For IBM-PC/AT/XT and 
compatibles 

• Dual RS-422 serial interface 
• Programmable to 56k baud 
• Differential drivers to 4000 ft. 

Ii\ $345.00 
WQUA TECH. INC. 

478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 

Inquiry 255 

Crescent Com, Inc. 

CONTACT US TODAY! 
Remarkably 

LOW Prices
Very Competitive 

• IBM PC, XT, AT and peripherals 
• ALL APPLES including 

"Fat" MAC and pel'iphel'als 
• COMPAQ Computers 
• Most Popular Softwal'e 

Call TOLL-FREE 
1-800-325-1287 
California Only 
1-800-492-3003 
Telex 855n1 

Crescent Com, Inc. 
3517 Ryder Streel 

Santa Clara, CA 95051 
408-738-2480 

DATATECH 
DISKETTES 

Value Priced Disket tes! 

Lifetime Warran ty' Hub Ringsl ' OO~(.o Erro r ·Free' 
5 1//' Diskettes-Boxed 10/ Box 

ss SO . 
55 DO . 
OS DO . 
HD for PC/ AT .. 

3'h" Diske ttes 

.. . S .97 Each 
. 51 .07 Each 

.. Sl .17 Eac h 
$2.40 Each 

55 . . 52.25 Each 
OS ............ . ....... . ... . ........ . 52.95 Each 
SUPER-SAVINGS ON POLY-PACK DISKETTES 

Wilh Envelopes. WP Tabs. User 10 Labels 
55 SO . .. 5.69 Each 
55 DO . . .. 5.79 Each 
OS DO . .. .. $.89 Each 
Minimum orde r - 50 Diske tt es Quan tit y 
Discounts Available MI Residents . add 4 0 0 Sales 
Tax Sh,pping & Handling 54 00 tOO Diskettes 
COD . add $3 00 Cert Check Money Order 

TO ORDER: Call or Write ... 

d Precision Data Products 
P.O. Box 8367 

16161452 · 3457 ~ 
Grand Rapids. MI 49508 

Michigan 1· 800 · 632 - 2468 
TM Outside Mich . 1-800·258-0028 

C.O.D. I( .... e l 
Inquiry 248 

AMBERCRTs 
o Eliminates strobe. 

flicker. and eye latigue 

o Made with Lead/Siron' 
tium impregnated glass 
that stops X·ray 
emission 

o Available in slow decay 
green or medium decay 
"European Amber" (the 
standard in Europe) 

o High-contrast double 
dark lace glass thai also 
cuts U.v. radiation 

o Tube lace is etched 10 
stop glare 

NGw, you can easily up
grade your monitor to ex
ceed European standards lor 
persistence and color with 
the installation of a l ang
ley-51. Clair Soli-View'" 
CRT! Available for the TRS' 
80,'" TeleVide<l,' " Kaypro ,'" 
Healh,'" DEC,'" Zenith ,'" 
IBM PC ,'" Apple III ' " and a 
wide variety of other 

o Ideal lor word processing 
and programming. yet 
lasl enough for games 
and graphics 

o Warranted lor one lull 
year against manufactur
ing defects or tube 
failure 

o Comes wilh a 3D-day 
money back guarantee 

o Easi ly inslalled (comes 
with premounted 
hardware) 

C,II now to ordor vour Soli· 
VIew'" CRT .rom Lang
ley-51. Clair - $99.95 
Plus 57 lor packing and 
UPS Shipping (S17 for Over
seas, Parcel Post or UPS 
Blue Label) . Add sales lax 
where applicable. Visa/Ma5' 
terCard orders welcomed. 

monitors. 

1'0 ORDER: .~. Langley-51. Clair 
• Instrumentllion Syslems. lnc. 

132 W. 241h SI. CALL 800 
221-7070 New York . NY 10011 

In New York "II 212 989·6876 

\)~ , 
~'!f \ 

/--------
'~ 

KEYBOARD PROTECTOR 
Remains in place during keyboard use. Prevents 
damage from liquid spills. dust. ash es. etc . Fits 
like a second skin . excellent feel. Available for : 
IBM-PC. AT, Appl e (all), Compaq, M od el 100, 
NEC 8201, C64. Zenith ISO, DEC, Kaypro and 
many o thers, Send 529.95, ch eck. M .O .. Visa 
& MC include expo dafe. Specify computer type. 
Dealer inquiries invited. Free brochure avail. 

Merritt Computer Products, Inc. 
2925 LBJ Fwy. #180 / Dallas, T exas 75234 

(214) 942-1142 

Inquiry 197 

64K & 256K 
DRAMS 

PIGGY BACKS 
80287-3 
8087-3 
8087-2 
BITTNER 

3e:: 
ELECTRONICS 

899 SOUTH COAST HIGHWAY 
SUITE THREE 

LAGUNA BEACH, CA 92651 
(714) 497-6200 

Inquiry 36 



IBM PC SPECIALS! 
IBM PC, 256K, One Half Height 
320K Disk Drive DS/ DD, Persyst 
Color Card With Printer Port, 
Taxan Green Monitor, DOS 2.1, 
PLUS a 10MB Hard Disk Sub 
System All For: 

$2599. 

IBM PC, 256K, Two Half Height 
Drives DS/ DD , Persyst Color Card 
With Printer Port, Taxan Green 
Monitor, DOS 2.1, 130 Watt Power 
Supply , 10MB Hard Disk Sub 
System, PLUS 10MB Tape Back 
Up System All For: 

$3499. 

MONITORS 

AMDEK 300 Green $135.00 
AMDEK 300 Amber $149.00 
AMDEK 310 Amber W/ TTL PIU9-- $165.00 
PGS HX-12 $465.00 
PGS MAX-12 $185.00 
PGS SR-12 $625.00 
TAXAN #1 15 Green Composit ___ $125.00 
TAXAN #116 Amber Composit __ $135.00 
TAXAN #121 Green W/TTL Plug __ $149.00 
TAXAN #122 Amber W/TTL Plug __ $159.00 
TAXAN #425 COLOR MONITOR __ $449.00 
TAXAN #440 COLOR MONITOR __ $569.00 
IBM MONOCHROME DISPLAY __ $260.00 
IBM COLOR DISPLAY $590.00 

PRINTERS 

OKIDATA 182 ________ $235.00 
OKIDATA 192 $385.00 
OKIDATA 193 $599.00 
OKIDATA 83A $555.00 
OKIDATA 92P $385.00 
OKIDATA 93P $599.00 
OKIDATA 84P $725.00 
OKIDATA 2350P $1925.00 
OKIDATA 2410P $1899.00 
NEC 3550 $1550.00 
NEC PINWRITER 80 Col. $699.00 
NEC PINWRITER 130 Col. $899.00 
EPSON LX 80 $249.00 
EPSON FX 80 $399.00 
EPSON FX 100 $525.00 
EPSON RX 100 $399.00 
EPSON JX 80 $525.00 
EPSON LO 1500 $925.00 
COMREX CR 420 $1895.00 
TOSHIBA 351 $1275.00 
STAR MICRONICS SG 10 $259.00 
STAR MICRONICS SG 15 $395.00 
CITIZEN PRINTER MSP-10 $375.00 
CITIZEN PRINTER MSP-15 $585.00 
CITIZEN PRINTER MSP-20 $545.00 
CITIZEN PRINTER MSP-25 $740.00 
JUKI LO 6100 $425.00 
JUKI La 6300 $745.00 
BROTHER HR-25 $665.00 
BROTHER HR-35 $895.00 
DYNAX OX 15XL $389.00 

IBM PC, 256K, Two Half Height 
Drives DS/ DD , Persyst Color Card 
With Printer Port , Taxan Green 
Monitor, DOS 2.1,130 Watt Power 
Supply PLUS a 10MB Hard Disk 
Sub System All For: 

$2899. 

MODEMS 
HAYES SMART MODEM 1200 ___ $459.00 
HAYES SMART MODEM 300 $209.00 
HAYES 1200B PLUG IN CARD __ $399.00 
HAYES 2400 BAUD MODEM $714.00 
POP COM 1200 EXTERNAL $375.00 
AST REACH MODEM $389.00 
OIC MODEM INTERNAL $275.00 

DRIVES 

TANDON TM-100-2 DS/ DD ___ $155.00 
TOSHIBA SLiMLINE DS/ DD $139.00 
TEAC SLiMLINE DS/ DD $139.00 

HARD DISKS 

10MB SUB SYSTEM INTERNAL __ $750.00 
EXTERNAL __ $925.00 

20MB SUB SYSTEM INTERNAL __ $975.00 
EXTERNAL __ $1150.00 

40MB SUB SYSTEM INTERNAL __ $1295 00 
EXTERNAL __ $1475 .00 

HARD DISKS & TAPE BACK-UP UNITS 
(EXTERNAL) 

10MB HARD DISK 
W/ 10MB TAPE BACK UP ___ $1250.00 

IBM PC, 256K, Two Half Height 
Drives DSIDD, Persyst Color Card 
With Printer Port, Taxan Green 
Monitor, DOS 2.1 , 130 Watt Power 
Supply, 20MB Hard Disk Sub 
System All For: 

$3299. 

IBM PC, 256K, Two Half Height 
Drives DS/ DD, Persyst Color Card 
With Printer Port, Taxan Green 
Monitor, DOS 2.1,130 Watt Power 
Supply, 20MB Hard Disk Sub 
System, PLUS 10MB Tape Back 
Up System All For: 

$3899. 

MULTIFUNCTION BOARDS 

AST I/O MINI CARD , 1-SER. $150.00 
AST SIX PACK 64K, 1-SER., 1-PAR. _ $265.00 
AST PREVIEW $309.00 
AST ADVANTAGE CARD 

128K FOR AT $495.00 
ALR CHALLENGER CARD . 

128K FOR AT $395.00 
PERSYST COLOR 

PRINTER ADAPTER $179.00 
PERSYST MONOCHROME 

PRINTER ADAPTER $199.00 
PERSYST BOB CARD $395.00 
HERCULES COLOR 

PRINTER ADAPTER $179.00 
HERCULES GRAPHIC 

PRINTER ADAPTER $325.00 
STB GRAPHIC PLUS" $325.00 
IBM COLOR GRAPHIC ADAPTER _ $225.00 
IBM MONO PRINTER ADAPTER __ $230.00 
GENOA SPECTRUM GRAPHIC CARD $349.00 
ORCHID TURBO-186, 128K $975.00 
ORCHID DAUGHTER 

TURBO-186, 128K $219.00 

GENERAL 

20MB HARD DISK MAX ELL DISKETTES MD2 ___ $35.00/ box 
W/ 10MB TAPE BACK UP ___ $1475.00 MAXELL MD2-HDM FOR AT __ $65.00/box 

40MB HARD DISK CONTROL DATA DISKETTES _ $30.00/box 
W/ 10MB TAPE BACK UP $1795.00 KEYTRONIC KEYBOARD KB 5151 _ $189.00 

Many other products available, Please call for Low, Low Prices! 

(714) 838-7530 
2640 Walnut Avenue, Unit K, Tustin, California 92680 

Prices & availabi lity subject to change without notice - IBM is a registered trademark of IBM Corporation 

Inquiry 377 for End-Users. Inquiry 378 for DEALERS ONLY. AUGUST 1985 • BY T E 393 



VT100 $150' 
* plus your 

pc, jr, XT, AT or compatible 
ZSTEMpc·VT100 Smart Terminal Emulator 
132·col. by windowing· no addi\' hardware 

Double High Double Wide Characters 
Full VT100 line graphics. Smooth scrolling 

2·way file transfers incl. XMODEM and KERMIT 
Full keyboard soft keys/MACROS 

Speeds to 3BAKB. High Throughput 
Color/graphics , monochrome & EGA support 

International Font Support 
Single Key DOS Access 

ZSTEMpc-VT100 $150. ZSTEMpc·D200 $125. 
30 day money back guarantee. MCNISA. 

KEA SYSTEMS LTD. 
#412· 2150 W. Broadway 

Vancouver, B.C. CANADA V6K 4L9 
Support (604) 732·7411 . 
TELEX 04·352848 VCR . 

Orders Toll Free (800) 663-8702 

zs~ by 

--' 
Inquiry 347 

Courier 300/ 1200/2400. $469 
USR Password 300/ 1200 .... . ......... $229 
USR IBM 300/ 1200 IBM int. . . ... ....... $299 
Anchor Express 300/ 1200 .... . .... .. . $279 
Anchor Volksmodem 12300/ 1200 ... $179 
Anchor Mark XII 300/ 1200 ............ $220 
Anchor Mark X 300 ..... . .. . . . .. . ..... $ 99 
Hayes 1200 The standard. . . . $399 
Hayes 1200B IBM int ... . ............. . $379 
Multltech MT 212AH2 300/1200 . . . . .. $349 
Multltech MT 224AH 300/ 1200/ 2400 .. $559 
Cermetek Security w/callback security $599 
Cermetek 1200PC IBM int. .. . ... . . ... $349 

DATA BROKERS ..... THE MODEM EXPERTS 
3535 Roundbottom Rd . Cinti., OH 45244 

Inquiry 93 

INTRODUCING 
MULTIPLE CHOICE 

THE ONE KEYSTROKE SOLImON 
TO SWITCHING 

APPUCAnON PROGRAMS 
on your IBM PC XT AT 

or compatible. 

~ A SPECIAL 

H'sii; 
AWISDMI 
T ECI- INOLOCY INC 

In Webs ter Street, Suite A·416 
Monterey, CA 93940, For info, ca ll (408) 646·1384 

Order TOLL FREE (VISAlMC) 
Outside CA (BOO) 548·2255 Ext. 803 

In CA (800) 624·2644 Ext. 803 

'Go"d unti l St'pll' rnber I , 19H5 

U ft\ft\E~E FREE LOP PRINTER 
S AL VIVITAR TRANSTAR 120 

S RETAILS FOR $599.00 

. CPM PORTABLE 

. " TELEVIDEO TPC·1 

FEATURES: 
° 64K Ram (Expandable to 128K) 
° Dual 5V,' Floppy Disk Drive 

(368.6K pe r drive) 
° 9" Amber Graphic Monitor 
° Low Profile Keyboard w ith 

10 function keys 
°TeleWrite, TeleCalc , 
TeleChart CP/M 

List:$1,995.oo S~LE $150.°0. 
* INCLUDES FREE LOP PRINTER 

E><SEb" 
OFFICE EOUIPMENT BROKERS 

21 S ALEXA NDER STREET 
ROCHESTER, NEW YORK 14607 

Inquiry 117 

100-624-2001 
716-325-5530 

B :!C 

~ 
Is programming 

I ~ the latest game 
of Trivial PurSUits? 

TSF'I Source localor helps you stoy 
productive by identifying your listings and 
comprehensively Indexing your programs. 

Source code lI"tln!il": file Ident~lcatlon 
• your headings & footings • 

• page/line formatting ° 
Crou-reference IIltlngo: your comments 

- usage - scope -
• Asm. Basic. C, Pascal ° 

Syltem croll' reference combining any 
number of files and languages. 

The Source Locator 
Introductory Price $29.95 

Fa tre IIJvt PC. Xl. AT. oed cxrrp:rtbIes cos 2D· 
Price includes shlppng. Not cq,y protected. 

TSF Dept. A-2 
649 Mission St., San Francisco, CA 

94105 
(415) 957- 0111 

Visa and MasterCard phone orders 
accepted. California residents add sales tax. 
Dealer and Site License Inquiries invi ted. 

Inquiry 323 

'Wmerican 
Semiconductor 

4164 
128K 
41256 

HtTIMOT 
OKI NAT 

FOR AT 

MO'l OKt 

NAT HIT 

CDC DSDD DRIVES . . ... 89. 
80287 FOR AT . . ....•.. .. 175. 
8087 Math Coprocessor , ... 99. 
AT TUR80 KITS .. . . CALL 
10mb 1/2 Winchester . . , 399. 
AT-20 mb HI Spoed . .. . 475. 
EPSDN FX·100 .... . .... 499. 
COLOR CARDS .. .. . . 14~ 
HAYES 12008 .... . ... 395. 
AT 360K 112 Holght ..... 109. 

800-237-5758 
SALES EXT. 502 

Vendor Lin_ 
.13-848-3183 

Inquiry 19 

...... CEl. 

9·TRACK MAG. TAPE SUBSYSTEM 
FOR THE PC/Xl/AT 

For information Interchange, backup and archival storage, 
IBEX offers a g·lrack, IBM format-compatible 'h" mngnetic 
tape subsyslem for the IBM PC, featuring; 

.42 M-Bylea on 8 single 
reel, 

• IBM lormal1600 cpl, 

• Software lor PCMOOS, 
MS·DOS. 

Writs, phone or TWX 
for in formalion 

Inquiry 148 

11:14:1 
IBEX COMPUTER CORP. 
20741 Mar,ila SI • 
Chat5w0r1h. CA SI311 
(8181 709·8100 
lWX' 910·493-'2071 

Finally! 
"No-Stretch" Viewing 

ANGLED STAND 

Deluxe fits over Disk Drive 
80/132 column available 

Priced from $21 .95 

COMPUTER MEDIA MARKETING 
Dept. 8-8 P.O. Box 614 

Katy, Texas 77492 
713/392-2385 

Deater Inquiries WelcDme 

Inquiry 74 

Software for 
Engineers 
Electronic qrcuit Analysis 
° Nonlinear transient, DC. AC analysis 
° Worst Case, Monte·Carlo 
° Frequency, time dependent parts 

$450. 

Logic Simulation System 
° Full delay analysis 

(min, max, typical, load dependent) 
° Ability to save simulation results 

$395. 

Both have: 
° Built in editor, fully interactive 
° Macros (unlimited) 
° Large circuits 

For MS·DOS, 192k minimum 

Tatum Labs 
33 Main Street 
Newtown, CT 06470 
(203) 426-2184 

Inquiry 316 



BACK TO SCHOOL 
SPECIAL SALE 

PRINTERS 
OKIDATA 
ML182P120cps ............... . $ 225 
ML182 IBM Graphics Comp . . 225 
MLl82S10 ' Carriage ....... 265 
ML192P, 160cps . . . . . . . . .. . 359 
ML192IBM Graphics Comp . . 359 
M L192S, 160 cps . 435 
ML193P, 160cps . . . . . . . . . . . 525 
ML193lBMGraphicsComp . . 525 
ML193S, 160cps ........ 599 
ML84P, 200 cps .. 669 
ML84IBM ... .. 669 
.ML84S, 200 cps. . . . . . . . . . . . 769 
Okimate 20 .... . . . . . . . . . . . 135 
STAR MICRONICS 
SG·10,120cps,2Kbuffer . . 
SG·15, 120cps, 2Kbuffer .. 
SO-I0, 160 cps, lO"carriage . . 

.. .$ 229 

SD·15, 160cps, Corr.Qual. ....... . 

389 
355 
479 
799 SB·lO Draft & NLQ 24 wire printhead 

EPSON 
LX80, 100cps, 10" carriage ..... . Call 
FX80+ , 160cps, 10" carriage ... .. Us 
AXloo, 100 cps, 15" carriage ... First 
FXloo+, 160cps, 15" carriage .... . For 
LQ1500Draft NLQ ............ Lowest 
SQ2OOO, All New . . . . . . .. Prices 

'We Are An Author ized Dealer 
COPAL 
SC·12OO, 120cps FT &Graphics . . . . $ 215 
SC·12ooL, 120cpsw/NLQ.. ... . .. . 245 
SC·15OO, 180cpsFT&Graphlcs .... 295 
SC·15OOUI, 180 cps NLQ w/lBM Char. 
Set.. .. ... . . . . ....... . ........ 335 
SC·55ooUI, 15" NLQIBMChar.Set. 475 

Very Quiet - 1 Yr. Warranty 
DYNAX 
DXI5XL, 20cps By Brother .... . .. $ 369 
JUKI 
6100, L.Q. 18 cps w/proportional spc.$ 379 
6300 L.Q. 40 cps .... 689 
TOSHIBA 
P1 340 P . .. .. .. $ 575 
P1340S ... . . . . . . . . . . . . . . ... 575 
P351 P, Faster than 1351 ........ . 1229 
P351 PIS, Fasler and More Versatile 1275 
PANASONIC 
1091 wfTractor, 120cps, 1 yr. war. .. $ 255 
1092,10" carriage, 180 cps . . . . . . . . 439 
1093, 15" carriage, 160cps .. . . . 669 

HARD DISK DRIVES 
RODIME 
10 Meg w/Conl., 1 yr. warr.. . . . .. $ 595 
SEAGATE 
10 Meg w/Cont. , 1 yr. warr .... 
ALPHA OMEGA 

... $ 650 

10 Meg w/ControlierCard .. . .• . . 
20 Meg w/ControlierCard . ... . . . 
30 Meg w/ControllerCard 

DISK DRIVES 
TANDON 
TM100-2forIBMPC 
QUME 

.$ 685 
1099 
1395 

. $ 99 

V. HI. ds/dd 360K, 100% IBM Comp ... $ 85 
TEAC 
55B Double Sided 360K . . .... $ 99 
Quad Density . . . . . . . . . . . 159 

Drives For Apple & Franklin 
MICRO-SCI 
A·2 ................... $ 169 
A.5C for Ilc wlcable . 179 
A.5 V, height for liE . 189 
Controller Add .. ' 55 

Inquiry 67 

PRINTER 
ACCESSORIES 

ORANGE MICRO 
Grappler + ... .. ............... $ 85 
Buffered Grappler +, 16K expo 64K. 155 
TOSHIBA 
BI·Directionat Trac.13511351 . .. $ 1491155 
Font Disk for Down loading P1351 .. 50 
MICROTEK 
Dumpling GX(sameasGrappler +) $ 69 
Dumpling GXwl16K buffer . ... 135 
DumpllngGX wl32K buffer . . . . 147 
Additional Buffering 16K. . . . . . 12 
FOURTH DIMENSION 
Par. Card & Cable for Apple .... $ 47 
OKIDATA 
Plug and Play forlBM ..... . .. $ 49 
Tractor for 82A & 92 .... .. 49 
JUKI 
Bi·Direc. Tractorfor610016300 .$ 1251135 
Serial Interface . 65 
CABLES 
IBM PCto Parallel Printer. . . . . .. $ 18 
Serial Cable . . . . . . . . . . . . . 18 
Centronics M/M or M/F . . . . 18 

DISPLAY MONITORS 
QUADRAM 
AmberchromeIBMcompatlble .... $ 165 

AMDEK 
V300G ............ . . . . . . . ..... $ 125 
V300A ......... 135 
V310AforIBMPC ............... 159 
Color 500 Color Composite ... 339 
Color6oo AGB Hi·Res. . . . . . . . . . .. 429 
Color710 Super Hi·Aes . . . 545 

TAXAN 
IBMGreenMonochrome#121 .. ... $ 129 
IBM Amber Monochrome #122. . . . . 139 
RGB IBM w/GrComp Text Mode #425 429 
RGBSuperHi·Aes.#415 .......... 393 
AGB Super HI·Aes #440 Best Buy . 499 
AGB/Comp. Med Aes #210 ... 259 
PRINCETON GRAPHICS 
HX·12forusewithlBMPC .. 
Max 12EAmberforlBM 
SR 12SuperHi·Aes . 
Scan Doubler 
QUIMAX 

..... $ 445 
179 
565 
185 

PX·IV, RGB Hi·AeswIGr. Text Mode.$ 415 
DM·14 Monochrome Amber 155 

D"-'I\. I U ~-.nOOL SPECIALS! ! 
COMPAQ DESK TOP 

• One Drive 
• 256K 01 Memory w/Par. Port 

• 10 Meg Hard Disk 
• Taxan Green or Amber 

$2450 

IBM PCXT 
• 256K of Memory 
• One IBM Floppy 

• 10 Meg. Hard Disk 
• Color Card 

• Taxan #425 RGB Hi·Res & 
Compo Gr. 

$3190 

AST6 PAK+ 
• w/384K 

$299 
ANCHOR 

AUTOMATION 
Mark XIiNolksmodem XII 

$215/$179 
64K OF MEMORY 

$9.95 
TANDON 

• TM 100·2 

$99 
"THE COMPANY THAT DELIVERS" 

IBM PC ACCESSORIES 
IBM 
IBMDos3.1 .............. .. . .. $ 69 
Tech Aef. for Dos 2.1 or 3.0 .. 69 
PARADISE 
Modular Graphics Card 
ModuleA . . . . . 
ModuleB ..... . .. 
5-Pak ...... .......... ...... .. 
64K MEMORY UPGRADE 

.$ 269 
79 

120 
165 

64K(9 chips)200ns & 150ns ......... $9.95 
PERSYST BOARD 
Bob Hi·Aes Display Adaptor. .$ 369 
QUADRAM 
Quad Color 1 Board .... .. . . ..... $ 175 
Exp. Quadboard wl64K & Game Port 239 
Quadllnk3000 Run Apple sft on IBM 329 

VUTEK (2 yr. war.) 
Vutek . CPS Board, RGB & Composite 
w/Par. & Ser. Ports, 2 Yr. War . ..... . $ 239 
Color Card (Herc. camp.) wlPara. . . 159 
Monographic Card (Herc. camp.) . . 269 
AST RESEARCH 
Six Pak + ~164K . 
Game Port .. . . ... . 
KEYTRONICS 

.... $ 239 
49 

KB5151 . . . . . . . . . . ............ . $ 179 
MICROTEK 
Monochrome Text Par. & Ser ..... . . $ 185 
Color Graphics Card . . . . . . . . . . . . . 165 
TECH MAR 
PC Mate64Kexp. to 256K Mem. expo $ 99 
PC Mate Mem. Brd. w/256K Installed 175 

APPLE & FRANKLIN ACCESSORIES 
ACCESSORIES 
KensingtonSystemSaver . ....... $ 69 
Fan for Apple II & liE wlsurge . 37 
MICROTEK 
Serial tnterface . . . .. . . . . . . ... $ 75 
MICROMAX 
Viewmax 128K extended 80 col. card 
for Apple liE wl64K ... . . . . . . .. $ 124 
80 col. card for Applell & II + 139 

ADVANCED LOGIC SYSTEMS 
Z Engine 2.2.. .. .. .. .... $ 119 
APPLE 
Super Serial Card . 
ASTAR 
RF Modulator. 

MICRO-SCI 
64K, 80 Col. Card . 

.$ 135 

.$ 17 

... $ 85 

We Stock What We Sell! ! 
IF YOU SEE IT ADVERTISED FOR LESS, CALL 

COMPUTER CONNECTION FIRST FOR LOWEST QUOTE! 

MAILOROER: 
17121 S. Central Avenue, Unit L 

Carson, Califcrnia 90746 

\VlSA J • 
NO SURCHARGE FOR CREDIT CARDB 

We accBpt VISA, MasterCard, COD 
rw/depoaitl, Certified Checks Dr 
Wire Transfers. Minimum Shipping 
Charge 14.00. Some items subject 
to back order. California Res. add 
6 Y.% Sales Tax. All returns are 
Bubjecttoa15% restocking charge 
and must be authorized by store 
manager within 10 days. Prices 

Th~~A~ :;~::3:s ~;f~~;:'~ice. 

PERSONAL SYSTEMS 
APPLE 
Professional Sys. incl: Apple liE w/128K & 
60 col., lilt mon., duo disk w/con't kit. $1345 
Apple IIc Lightweight Portable. .. .. Call 
IBM 
IBM PC Barew/cont. & keyboard ... $1345 
IBM PC64K, 1 Drive ... . .. . . 1475 
IBM PC, 2 Drives wl256K . . . . . . . 1599 
IBM XT, 10 Meg., 380K Dr. wl256 .... 2795 
IBM XTBarew/256K & IBM Floppy. 2095 

Call AbDut All "AT" Systems 
SANYO 
MBC 550·2w11320K Drive & sftwr. .. $ 750 
MBC 555·2 wl2 320K Drives & 
more software . . 
Portable ....... .. . .. . 
Serial Port for Sanyo . . 
COMPAQ 
256K, w12 · 320K Drives 
Desk Top Model 1 .. . 
DeskTop Model2 .... . 
Desk Top Model3 . . . . . 
DeskTopModel 4 . . . 
WYSE 

990 
Call 

79 

... $1985 
1725 

.. 2150 
. .... 3795 

.. 4495 

1100·1 Incl. 256K wltwo 360K Drives, 1 par 
& 2 ser. ports ............ .... ... $1399 
1100·2 incl. 10 meg, 1 floppy, 256K, 1 par. & 
2 ser. ports. . . . . . . . . . . . . . . . . . . .. 2599 
'Wyse Monitors & Exp. Chasis Available 

SOFTWARE 
LOTUS DEVELOPMENT CORP. 
Lotus 1·2-3 .. . . .. $ 295 
Symphony . . . . . . . . . . . . .. 437 
ASHTON TATE 
o Base II . .. .... $ 329 
o Base III 419 

PRINTER SWITCH BOX 
EXPONENT 
CentronicsTwoSwilch ...... . 
Centronics Four Switch . ... . . . 
Serial Two Switch . 
Serfal FourSwltch ........... . 

MODEMS 
ANCHOR 

. $ 84 
110 
75 
99 

MarkXII ............ . 
Volksmodem XII ..... . 
Anchor Express. 

.. .... $ 215 
179 
Call 

HAYES MICRO 
300 Baud Smart Modem . 
1200 Baud Smart Modem . . 
1200BforlBM PCwlSM II . 
2400 Baud Modem ...... . 
Micro Modem liE ...... . 
Chronograph .......... . 
300 For Apple II c wlSftwr .. . 

DISKETTES 
PC DISKETTES 

.$ 189 
389 
379 
645 
259 
189 

Call 

SgUDbl.(Boxof10) . .. ..... $ 16 
DbUDbl. (Box of (0) . ........ . ... 18 
COMPUTER CONNECTION 
DbUDbl.(Boxof10) .. .. . . .... .... $ 16 
SgUDbl. wIDiskContainer(10) . . 20 
DbUDbl. w/DiskContainer . . . 20 
Bulk50&Up - DbUDbl. ........ 1.35ea . 

ORDER LINE 
(800] 732-0304 

(Oucside California] 

[213] 635-2B09 
[Inside California] 

Mon.-Fri. 7 a.m. to 6 p.m. 
Saturday 11 a.m. tD 3 p.m. 

CUSTOMER SERVICE: 
[213] 635-5065 
Mon.-Frio 9 a.m. to 3 p.m. 
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DISK WORLD! is proud to introduce 
the lowest· riced, LIFETIME·WARRANTY 

diskettes ever! . , 
And they're BRAND NAME PRODUCT to boot! 
5.25" SSOO-+ .79 ea. 5.25" OSOO-+ .89 ea. 

5.25" OSOO·HO-+s2.35 ea. 
3.50" SSOO-+s2.25 ea. 3.50" OSOO-+s2.85 ea. 

Introducing Wabash Pinnacle Series Diskettes. 
Two years ago, if you'd told me I'd be writing this ad , I would 

have laughed. 
At that time, Wabash diskettes were synonymous with 

"s-t". 
Just saying that quality control was poor would be 

charitable . 
So much was wrong that DISK WORLD wouldn't sell them. 

That was yesterday, 
Kearney-National Inc., a $202-million division of a much 

larger company, came into Wabash. 
Out went the old management, the old methods, the old 

production techniques ... and in went a lot of new people, ideas, 
production lines and some really imaginative thinking. 

The end result. 
Today, I'm proud to offer you the Wabash Pinnacle Series of 

diskettes at the prices shown. 
This isn't evolution in diskette manufacturing: it's revolution. 

Here's what you get. 
Wabash Pinnacle diskettes are 

... certified 100% Error Free 

... are coverd by a LIFETIME WARRANTY 

... meet or exceed all industry specifications (by quite 
some distance) 
... and are sim ply the best va lue in diskettes available 
today. 

The torture test. 
Considering Wabash's earlier dubious reputation, I wasn't 

exactly a true believer when their Director of Marketing came 
into my office with samples. 

So I took a box at random, selected a disk, bent the thing 
every which way and slipped it into my IBM-PC. 

It formatted. It booted. It stored and retrieved data. 
That wasn't enough. 

I gave samples of the diskettes to Curt Rostenbach and, in 
turn , to Tom Streit, both hackers of long experience and mem
bers of the Waukegan (Illinois) Apple Users Group. 

Tom really went at it. 
He took a quartz-halogen lamp, aimed it at the diskette until 

it started to smoke (and melt) .. . and then formatted, booted 
the diskette and stored and retrieved datal 

The same terribly (and intentionally) mutilated diskette ran 
on an ITT. Corona and IBM. 

Curt was nicer. 
He simply bent the diskette every which way .. and it sti ll 

formatted, booted and ran on his Apple. 
The best buy I've ever seen. 

DISK WORLD! , Inc. sells more flexible magnetic media by 
mail-order than anyone else in the world . 

I, as President of the corporation, won't tolerate a product 
with a failure rate of more than 1 /1000th of 1 percent. 

I also don't like companies who try to milk a "quality" or 
"premium " image for a higher price like Dysan and Verbatim 
did ... until they failed. 

As President of DISK WORLD!, Inc., my motto is simple: "the 
best diskette for the least amount of money." 

Wabash is it. 
Right now, there is no better va lue than the Wabash Pinnacle 

Series of diskettes. 
Granted, you have to buy a hundred at a time, but so what? 

Split the order with friends, relatives, co-workers or even your 
worst enemies. 

The key thing is to get the most diskette for the money. 
And this is it. 

Based on muttiptes of 10'0 each. 
Boxed in 10's with heavy-duty cardboard sleeves, user 10 labels, 

reinforced hubs (where appropriate) and write-protect tabs. 

mouth is. Our first order for Wabash Pinnacle Diskettes was 
1.5-million units.) 

That's an awful lot of faith and confidence. 
But, then again , I have the diskette that Tom Streit literally 

melted ... and kept on running . 
The truth about $1.00 or less diskettes. 

More and more ads are popping up ollering diskettes for 
$1.00 or less. 

By the same token , more and more people who were selling 
used cars a few months ago are now selling diskettes by mail. 

We did a little survey of current ads for diskettes advertised 
for a dollar or less and did some analysis of the market and 
here 's what we found as il applies to 5.25" DSDD diskettes 
"supposedly" selling for a dollar or less. 

VENDOR: 
Unitech 
Datatech 
Computer Club 

Communications 
& Electronics 
Precision Data 
Diskette Connec. 
Camp Soft Servo 

Computer/ Computer 
DISK WORLD 

ADVERTISED 
lOW PRICE: 

.89 ea. 

. 99 ea. 

.95 ea. 

. 99 ea. 

.49 ea. 

. 89 ea. 

.93 ea. 

.77 ea. 

. 99 ea. 

. 89 ea. 

ACTUAL 
PRICE ACTUAL 

PER 100: MFGR.: 
.92 ea. Unspecified. 
.99 ea . Unspecified . 
.98 ea. Unspecified. 

1.02 ea. Unspecified . 

.80 ea . 

.93 ea. 

.93 ea. 

.77 ea. 
+ shpg. 
. 99 ea . 
.92 ea. 

Unspecified. 
Unspeci fied . 
Unspecified. 
Unspeci fied . 

Unspeci fied . 
Wabash 
Datatech 

The real truth about $1.00 or fess diskettes. 
It cos ts all diskette manufacturers about the same to pro

duce a diskette. Some may charge more because they want to 
project a "premium quality" image, ala the late. lamented 
Dysan who bought their basic media from 3M. 

Some charge less because they sell a sub-standard prod· 
uct. .. and we're not foolish enough to name names here. 

But here's the truth about the $1.00 or less diskene market. 
It falls into four categories: 

2. The people who buy "cosmos" ... slull Irom major manu· 
facturers that usually hits quality control standards. but is 
cosmetically blemished and thus can't be packaged and sold 
under the manufacturer's own name. 

3. "Duplicator Quality". Uncertified media. usually below 
manufacturer's own standards and frequently below ANSI and 
IBM standards. Sold on an "as·is" basis with the understand· 
ing that the manufacturer's name will never be divulged. Usual· 
Iy about a 20% reject rate ... as compared to DISK WORLD 's 
standard of less than 1 / 100Oth of 1 % reject/ return rate. Next to 
garbage, this is the source of most diskettes advertised at a 
dollar or less. 

They may work .. . and then again they may not. (Frankly. the 
odds at the Blackjack table in Las Vegas are more in your favor.) 

4. Garbage. Stull that shouldn't be sold at all. But some 
manufacturers are hurting for cash. so they sell it anyway. 
(After all, they want to meet their payroll. Look what happens 
when you don't: you become a Dysan or Verbatim . Lots of 
history, but no money.) More and more garbage is being 
dumped into the market as manufacturers become pressed for 
cash and are motivated into selling anything and everything 
they can manufacture. (Read the article in FORBES about 
Verbatim and its "Bonus" brand.) 

Finally, the Taiwanese counterfeiters are moving into the act. 
Perfect dupticates of the packaging of major manufacturers 
with one exception: the quality isn't there . 

The Critical Factor. 
Only DISK WORLD'. Inc. offers fully brand·identified, 

LIFETIME-WARRANTY product for less than a dollar. 
Everyone else ollering 5.25" product for less than a buck 

doesn't tell you who makes it. 
We do. 
And that ought to tell you a lot right there. 

are sold in mUl
tiples of 100 only. Shipping charges are $3.00 per 100. 
regardless of type or size . 

PAYMENT: VISA, MASTERCARD and PREPAID orders 
accepted. Corporations rated 3A2 or better and govern
ment and quasi-government open accounts are accepted 
on a NET 15 basis. 

C.O.D. orders are subject to a $5.00 speCial handling 
charge. (Sorry for the increase. but too many people have 
been refusing C.O.D. orders or using bad checks . It's a 
classic example of a few "bad eggs" making life more 
expensive for everyone else.) 

APO, FPO, AK, Hf & PR ORDERS: Include shipping as 
shown and an additional 5% of the total amount of the 
order to cover PAL and insurance . 

No other non·continental U.S. orders are accepted . 
TAXES: Illinois residents only. add 7%. 

All orders subject to acceptance. 
Not responsible for typographical errors. 

ORDERS ONLY: 
1-800-621-6827 

(In Illinois: 1-312-256-7140) 
INQUIRIES & INFORMATION 

1-312-256-7140 
FOR FASTEST SERVICE, 

USE MCI MAIL: 

(Incidentally, as a corporation, we put our money where our 

1. The DISK WORLD 's of the universe who simply are so big 
that they can buy first quality product in massive quantities and 
choose to pass on the savings to you. (Precision Data and 
Diskette Connection on BRAND NAME products also fall into 
this category.) 

Just address "DISKWORLD" 
(24-hour shipping on any item in stock 

if you order via Mel MAIL.) 

DISK WORLD' Inc 629 Green Bay Road 
• ,. Wilmette, Illinois 60091 
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QUME 
Trak 
842 

8" Double Double Density 
BRAND NEW! 90 DA Y WARRANTY! 

$199 each $189 $179 
BTOMETRAK842 Each 2 • 5 Each 6 or More 

(Shipping weight 16 Ibs.) 

20Mbyte Add-On Hard 
Disk For Your 10M PC™ 

and Compatibles 
Comes Complete With Half High 
Disk Drive, Controller, and Cables 

INTERNAL 
$799 

EXTERNAL 
$999 

BTPRIPCSUB201 BTPRIPCSUB20X 
Include $5.00 (lnlemaO, $9.00 (ExtemaO for Shipping 

Part Number DesCription 

BTJMR IC5 SV," 5g1 Floppy Sibs. 
BTJMR2C5 SV," Obi Floppy 9lbs. 
BTJMR2C5C JMR2CS with data cable 
BTJMR2SV5 Dual S'/.o" V2 Hi Flpy 7lbs. 
BTJMR2Ca Dual 8" Floppy 3Slbs. $228. 
BTJMRDTCa Dual 8" V2Hi Floppy 121bs $178. 
BTJMRHDC51 5gIS%" Hard Disk 161bs. $188. 
BTJMRHDC51HH 5g1 S%" V2 Hi Hard 161bs. $188. 
BTJMRHDC52 Dual S%" Hrd Dsk 201bs. $2118. 

Dua151f." 
Vr·hlgh disk 
enclosure & 

. . 

power supply ' •••••• 
for hlrd dlilks I . _ ___ ~ 

or floppy drives 
wHh surge supressor 
Ind 8 s."chld AC outllts 

SURGE SUPPRESSORS 
Don't let power spikes pull you 
downl Protect your equipment 

from All angles 

With 6 outlets -' ~ • • . 
AC Power line ~~-

BTWBRD6115S ~ J& .. 
Sh.Wt.2Ibs ~? , .~ 

~~ 
~ x ... /' 

'~' 

256K Multifunction 
PC Add-On Card 

• Chips supplied to populate to 256K 

• 1 parallel. 1 serial 
interface 

• Clock calendar 
• Dual game port 
• Reol world interface 
• BSR AC line controller 
• RAM disk & print 

spooler software 

Intellicom 
In-Line Print 

Buffer & 
Interface 
Adaptors 

BTORMMC256 

$169 
Each 

(Sh. wt. 2 Ibs. each) 

Low' l'1lwer AC 
Adaplor Includedl 

Serial to Parallel to Parallel to 
Parallel Parallel Serial 

64K 256K 64K 

$229 $229 $229 
BTlNTBSP64 BrtNTBPP256 

(Shipping weight 1 lb. each) 

150VA6300VA 
Une Conditioners 

Better Than A Surge Suppressor' 
Provides both surga and noise supresslon 

along wHh brownout protection al weill 

150VA 300VA 
Great for Your PC! Great for Your Xll 

$79 $99 

Memory Expansion 
15

0l1S Ch-
or Betterl Ip 

64K 
Set of 9 = 641 

$9.95 
BTSPDBIBMMEM9 

Sets 
256K 

Set of 9 = 2561 

$59. 
BTPDB256MEM9 

Set of 36 = 256K Set of 36 = 1 Meg 

$35. $219. 
BTSPDBIBMMEM36 BTPDB256MEM36 

CALL FOR QUANTITY PRICING 

51/4" Double Sided Double 
Density DiskeHes 

99¢ 90¢ BO¢ 
Elch In Plch 

0150 
99cx50= 
$49.50/plck 

Each In BoxlI 
of 250 

90C x 250 = 
$225.00/box 

Elch In Clrtons 
of 1000 

BOC X 1000 = 
$80D.00/carton 

PRIORITY ELECTRONICS _ 
9161 Deering Ave , Chatsworth, CA 9131l-fX387 . 

ORDER TOLL FREE (800) 423-5922, Local: (818) 709-5111 
MINIMUM PREPAID ORDER $25.00. Terms U.S. VISA. MC. SAC. Check. MonevOrder. u.S. Funds ONLY. CA residents odd 6%. 6Y,%. or 7% 
Sales Tax. depending on your local roles Include MINIMUM SHIPPING & HANDLING of $3.00 fartha first 3Ibs., plus40e roreach add!. 

tlonal po und (20e if within Calif.) Plus 2SC per $100.00 valUe of your order for Insurance. Orders over 70 Ibs. sent freight collect. Just 
tn c ase, Inclued your phone number. Prices subject to change without notice. We will do our best to maintain prices through 
August 1985. Credit card orders will be appropriate freight. We are not responsible for typographical errors. 



DON'T CALL 
PROGRAMMER 

Your Secretary Do It! 
EASY TO USE 

~l~tfli\ 
Allows you to maintain complete control of 
building and styling your own database 
without complicated programming . 

FREE DEMO DISK 

LIMITED PACKAGE 

DATAMASTER 
When you order. ask about 
our money back guarantee! 

Circle Reader Service Number 
or Call us at (818) 986-3233. 

Tryout limited package for 
$15.00 (applied to purchase). 

INTRODUCTORY SPECIAL 

!:~:~:rhp~i~~t $8459:.17 500 

Use your Master Card or VISA and call today! 

IN CALIf OUTSIOE CALIf 

800·423·0320 800·482·DATA 
CD.A.INTERNATIONAl SOFlWARE CORP.® 

(818) 986-3233 Telex: 215666 

Inquiry 52 

The ' Statistician 
CPM IBM-PC 

TRS-OOS XENIX 

• Multiple Regression 
Stepwise 
Ridge 
All Subsets 

• Survey Research 
• Nonparametrics 
• X-V Plots 
• ANOVA 

Backward Elimination • Random Sample 
• Time Series Analysis • Data Base 
• Descriptive Statistics • Search & sort 
• Transformations • Hypothesis tests 

Please call TOLL FREE 

1-800-334-0854 (Ext. 814) 

Q 
Inquiry 260 

for more information 
or write: 

Quant Systems 
Box 628 

Charleston, SC 29402 
VISA-MIC Accepted 

In photo .fll ' LAB 4o-PC' gen.rllor&' LAB4Q-l' !llgnll'lcquIIIUon module. 

• Modular approach to data acquisItion end control. 
A 40 conductor ribbon cable bus is generated by a card In the host 
computer. Up t08 low cost modules can be located anywhere on a 
g~~~~~W ~~eO ~~'i~~'fa?~1 ~~~40 generator cardslorthe IBM PC 

• Signal Acquisition and Control Module, model'LAB40-1'. 

~~t~~~~6~8~~e:~~~:~~r: g~a~~~~~~~::~~:I~~~~tfts~~,~r~\ra9 
output port, low price 01 S175~we've bit module available soon. 

• Full featured 'digital oscilloscope' software. 

~e~;r6neS~~:ngo~~[e~~~raa~~UI~rri~~r~~~k:~:85ih:f!~:r~ 
and software) start at $450. 

• Development tool. 
Un ique to lAB 40 Is ils ability to Interface directly to microprocessor 
compatible integrated circuits and hybrids. We encourage users to 
develop prolects and products. LAB 40 Is also an Ideal educational 
tool 

Demonstration Disk ., only $4 . 
P/elJ • • clJll or writ. for fre. brochunt. 

Computer Continuum 
75 Southgate Ave., Suite 6 • Daly City, CA 94015 

755-1973 

\!"J 
fill mARymAC INDUSTRIES 

800-231-3680 

Radio Shack TRS-80's' 
Epson Printers 

INC. 

People you Trust to give you the very best! 

•~r7 
~I 

~ 

• Lowest 
Discount 
Prices 

• Reliable 
Service 

• Quality 
Products 

"~rlds largest independenl authorized Tandy deale'" 
22511 Katy FWV., Katy (Houstonl Texas 77450 I cc 

(7131 392{J747 Telex 774132 

' inquiry 191 

3M Diskettes 
Lifetime Warranty 
TIRED OF WAITING 

FOR SERVICE AND PRICE? 
9 out of 10 SURVEYED 

DISK BUYERS PREFERRED 

NORTH HILLS 
#1 IN SERVICE AND PRICE 

1-800-328-3472 

Formatted and hard sectored disks 
in stock-Dealer inquiries invited . 

COD, VISA, MASTERCARD 
All orders shipped within 24 hrs. 

~N{ 
NORTH HILLS CORP_ 

INTERNATIONAL 
3564 Rolling View Dr. 

White Bear Lake, MN. 55110 
MN. call collect-612-770-0485 

SAFEWARE@ Insurance proVides full 
replacement of hardware, media and 

purchased software. As little as $39/yr. covers: 
o Fire 0 Theft. Power Surges 

o Earthquake. Water Damage 0 Auto Accident 

For information or immediate coverage call: 

1-800-848-3469 
In Ohio call ]-6]4-262-0559 

@OWM) 
SAFEWARE, )iJe II/surance 'liiel/(; ], II/C. 

Inquiry 284 

8087-3 MATH $105.00 
8087-2 COPROCESSORS 140.00 

DYNAMIC RAM 
256Kx1 120 ns $ 
256Kx1 150 ns 

64Kx1 150 ns 
EPROM 

32KxB 250 ns 
32KxB 250 ns 
16KxB 250 ns 
BKxB 200 ns 
BKxB 250 ns 
4KxB 250 ns 

STATIC RAM 
6264LP-15 BKxB 1 50 ns 
6116LP-3 2KxB 150 ns 

inquirx 210 

SAVE TIME AND MONEY WITH 
LOW COST PI·SWITCH BOXES. 

~ Starting at $59.95 ~ 
~ 8 
'Qulckly shares your computer among 
multiple terminals, printers, moderns, etc. 
with just a flick of the wrist. 

oCompact black & beige aluminum 
enclosure features a high quality rotary 
switch with rear mounted connectors. 

oSerlal RS-232 Models have fern. 25-Pln Conn. 
(Lines 1-7 & 20) 

PI.()2·S switches 2 to 1 
PI-03-S switches 3 to 1 
PI.()5.S switches 5 to 1 

" " " ,,$59.95 
.. 79.95 

..... 109.95 
o Parallel models have fern. 36-Pln cent. conn. 
Pt.()2·p switches 2 to 1 ... . .. 94,95 
PI.()4.P switches 4 to 1 ..... 154.95 

·Dealers, schools & custom inquiries welcome. 

-One Year Warrantee, COD, VISA, M/C. 

-Shipping UPS $2.00/ea. AIR $4.00/ea. 

~
r> ~ 7301 NW 41 St. 

Lin ' MIAMI, FL 33166 
(305) 592·6092 

Inquiry 28.3 

NOW C HERE! 
CROSS SOFIWARE 

for the NS32000 

Also Available for IBM PC 

INCLUDES: 

* Cross Assembler * 
* Cross Linker * 

* Debugger * 
* N,S, [SE Support * 

* Librarian * 
* Pascal Cross Compiler * 

* C Cross Compiler * 

U.S. prices start at 8500 

SOLUTIONWARE 
1283 ML Vlew·Alvlso Rd. 

Suite B 
SWlJIYVale. Calli. 94089 

408/745-7818 • TLX 4994284 

Inquiry 303 



'

.cro SUMMER SPECIALS 
~ roducts 
nternational 
714/898·0840 

~,. Q- *" ,'" IlJ ;..'" ~ 
~" vllJ 0 ' q,v d:) ot:::"!!i <::) 

A... fj 'ltv $ (J' CJ if ,g>"t:::' 6sI" purchase ollhese exceUent ~eclric type keyboards will bring the 
~q, "'" 'Q-4. q,~'" q} . (j ~ _V"I1.,,, .... you nave been wanting down to a ptice you can't resist. So many leatures 

.j.{3;::\ I.~ .\ 1.1lJ • o~ . you'!! love ,t" • Single Key reset 

Two new, th oroughly 
tested IBM PC/XT power 
supplies for your system 
upgrade. Best pri ce In 
Byte with ONE YEAR 

9,'lt a "Q-" 'Ii I.'" 'll ;:\ 0 -,,'" ,,1lJ • :;epa-ate numenc keypad 
q,<; ~1lJ ~1lJ I." I.v • Sepa-ate" Arrow" keypad 
~o vllJ~ "q, IlJ 

0 
• Q;mplernarl<ed "5". F. &J keys warranty!! 

d- 'ltv d::) ~<;:' . $129.00 
~1lJ .~CJ ~r} 89.00 

POW·l040·00 135 watt ... ... S 
POW·l044·00 150 watt .... . . 

~'Ii o~ 
'b- *"~ q,v 

X~~ TURBO MOTHERBOARD SUPER 12 PAK MULTI·FUNCTION 

0"t:::' 
Micro Product. announces a powerful new IBM XT type motherboard. 4 layers for superior reliability 

& speed. Turbo mode allows 75% higher Ihru·pul by increasing sys· 
tem clock 10 7 MHz under software control. Designed to use new 
256K AAM chllfll or 64K chips. 640K memory expansion does nol 
require use of valuable card slo ts. Many outstanding features com· 
bined with our new 7 PAK Multi function board make previously 
expensive options standard features at a LOW LOW Cosl. 

This one is really loaded! Features: One Parallel Port , One RS232·C 
Seri a l Port , One Game Port, Real:rlme Clock I Calendar w ith Bat· 
tery Back·up, Expandable to 384K of Parlty·checked Memory, Sup· 

.. r J, -: 

--' -;1' -

plied OK Memory, all cables, PrintSpooler 
and RAM Disk Software. 
BOA·6335·00 ... . .... . ......... $129.95 

". .. 
BOA·607B·00 Supplied with OK ... . .... $349.00 

Ad d itional (9) 64K Memory Chips 
KIT·8000·00 .. . ........ . ....... $ 10.00 

Do it Yourself! 
Complete ====-.= 
System! .::-:.; --

Add-On H.D. & Tape 

hree ways to begin· an Empty cabinet· a "Basic" 
a Full system -all that you assemble yoursell! 

CABINET ONLY 
, Slo t CAB·30S8·00 ....... . . $75.00 

"B.o.I;IC" 
abinet, Keyboard, Power Supply, Motherbrd w/OK 
iYS·8000·00 . . . . . . . . . . .. $525.00 

This is OUR Junior! 
lse this "Drive/ess" workstation for lcNi·cosl Nelwor1<ing. 
:eatures: • 4'5101 IBMTM comJlllible Motherboard 
• 128K Siandard Memory • 8088,8087 Math Co·pra-
:essor • Optional Floppy Drive llilh Conlrollers. 
YS·8100·00 .. .. .. .. .. ... $475.00 
ull System w/Keyboard, Mono Monitor, Video Display 
:ard, 256K 1 RAM Drire SJS.872M95.00 

NEW 17,000 in Service! 1~m~!~y~e~~' 
Features! $199500 

• RAM DiSk 
.Game Port 
.640K cpcty 
• Pri n tSpooler 
.Turbo mode! 

4.77MHz 
to 7MHz! 

.Ser,Par 
.Clock 

20 Meg Color 
Complete System! 

$255000 

40 Meg wtTape 
Complele System! 

$303500 

Software 
• XWORD 
• XBASIC 
• XBASE 
• XCAlC 

----______ _ ~ . XCOM 
Check These Standard Features: 

10 Meg $1095 
20 Meg $1295 
26 Meg $1395 

10 or 20 Megabyte on the 
top, your choice of Hard 
Disk on the boUom. Super 
appearance! Req uires 
one slot In your PC for 
SASl lnterfaceand an ex
tension connector on the 
floppy card. Everything 
else Is supplied by us . 

40 Meg $1695 
105 Meg $4195 
140 Meg $4695 

Add·On Hard Disk 
Two ways to go. The Internal system Is cheaper because 
It does not need a PIS & Chassis. Thesame PIS & Chassis 
can be used for a 10 Meg Tape Back·up on your XTI 

10 IIlgabytl 401llglbyti 
'525 10t/'695 ext '1195101/'1295 ext 

201llgibyte 10511.g.bytl 
'650 Int/'795 oxt '3795 1nt/'3995 txt 

28111gabytl 1401l1g.bytl 
' 7951nt/'895 ext '4395101/'4695 txt 

Add·On 20 Meg Tape 
• Full·Size, Fealher·Touch, Capacitance Keyboard, 10 Funclion Keys, Calcu lalor·Type Numeric Keypad " If your IBM·AT needs a lit· 

tie help in Ihe Back-up 
calegory, you won'f be 
able to beal this price! 
Cables, so ftware and 
eve ryth Ing I 

• Parallel & Seriall/O • Aeal Time Clock ' Game Port ' 2·Slimline 5V, ' DSIDD 48 TPI360K Drives ' 
' 81BM expansion slots • AAM Disk ' Print Spooler ' 4 DMA &3 Timer channels ' 

1111111 , Full 640K capacity or>board ' 8088 16·tJI CPU ' Monochrome Video Card ' 
, Up 10 32K 01 EPAOM (full 8K supplied) ' Supporls PC·DOS· MS·DOS· CP/M-86 ' 

, Power Supply Hard·Disk-Aeady, no need 10 add·on addit ional power ' 
• High resolu tion 12 ' Monilor, Green Screen, 22 MHz bandwidth ' SUB·8300·00 . . . • . . . . . . . . . . . . . . . $595.00 

Not enough room here • Call for .Catalog 
PROM LASER 

This Is the One! Our PROM Bumer allows reading, storing·ta-disk, recalling, and 

• t • " I 

. ~~ ( , 
".1 . 

.. t ,~' •• ~" 

burning. Hi·speed aIogrithmes burns 2764 
in 45 seconds' Also handles 2716, 2732, 
27 128, 27256. Features: Zero insertion 
force sockels; On·board Voltage Generator; 
No Inlerierence with normal compuler 
operations. 
BOA·8640·00 . $199.00 

MISCELLANEOUS $$$ SAVERS 
7 PAK Multllunctlon Floppy, ATC, 2 Serial, 1 Parallel, Game, AAM Disk 
BOA·6250·00 . . ...... .. . . . ..... . ... . .............. . ....... $169.00 
64K Memory Chips (9) NEC lor IBM KIT·8000·00 . . . $ 10.00 
256K DRAM Memory Chips (9) = 256K KI T·90oo·00 ..... . ........ $ 45.00 
Add-On Memory. (up to 512K) supplied OK BOA-6350·oo . ........ $ 99.00 
Floppy Controllor, Controls up to lour drives, 5% ' 48/96 TPI 
BOA·61oo·00 . . ....... . .. . . . .......... . .. ................. $ 95.00 
Monochrome Grophlcs Cord, (Hercules type) (1-2-3 compatible)720h x 348v 
BOA·6150·oo ........ . ........................ _ .. ......... $175.00 
Color Grophlcs Cord, 320 x 200 Aes. Color, 640 x 200 Monochrome 
BOA·6200-oo .... .. .............. ....... . ....... . $145.00 
Clock Calendar Board, lits in ' ~hort slot" wlbattery Back-up 
BOA·6375-00 .. .. .. .. .. .. .. . .. ............ .. .... $ 55.00 
Hord DI.k Controller, standard ST·506 inlerface for DOS 2.1 & 3.1 
BOA·8060·oo ...................... .. .. .............. .. . $155.00 
300 11200 Baud Madem Internal w/PC Talk III Communications Software 
BOA·8725-oo ... .. . ....... . . . . . .... .... . . ... .. . ........... $210.00 
Monochrome Monitor, 22MHz bandwidth, composite input or TIL 
MON·1725·oo Green/Camp 99.00 MON·1700·00 Amber/Camp 104.00 
MON·1775·oo GreenmL .. 104.00 MON·1750·oo AmberlTTL .. 109.00 

InqUiry 203 

We 'NBnt your DRIVE business! 

I 
Shugarl380K TEAC 380K NEC 10meg lull" 28meg Memtek In~g 

'8500 '95" '345" ' 695" ' 495" 

INTERNATIONAL ORDERS 
Micro Products is ready 10 serve your needs in several counlrles. Each Office has 
Sales Literalure, Local Pricing, Inventory and Technical Service available to sup· 
port your needs. There are no problems wi th U.S. Export Forms. 
USA OFFICE MARACAIBO OFFICE 
15392 Assembly Lane, Unit A Av. 3F Esq. Calle 81 
Huntington Beach, CA 92649 Centro Com. Maelga· Local #5 
Tel: 714/ 898-0840 Maracaibo, Venezuela 4001·A 
Tlx: 887841 XOADATA HTBH Te l: 001·913328 . Tlx: 62344 PEMIN 
AMSTERDAM OFFICE BOMBA Y OFFICE 
Building 70, 4th Floor 
1117 ZH Schiphol·East 
Amsterdam, The Nelherlands 
Tel: (020)45 26 50 · Tlx: 18306 

AUSTRALIAN OFFICE 
81rwin Sireel, Bellevue 
W. Auslralia 6056 
Tel: 274·3701 

311 Sindhi Lane 
Nanubhai Desai Ad. 
Bombay 400·004 India 
Te l: 357172· Tlx: 011·2868 
CANADA OFFICE 
264 Principale, SI. Blaise, 
Quebec, Canada JOJ1WO 
Tel: 5411291·3118 

Now X~==--XT in a Kit! 
Completely XT Compatible 

$1095°0 

1111111111 11 11 11 

II \\ '," 
Why didn't anybOdy think of it before? If 
you have a phillips screwdriver and 1 • 2 hours 
available, SAVE yourself a bundle of MONEY! No· 
where w i ll you beat this deal on a complete 8 slot 
ready·to·assemble and run XT compatible. 
• Cabinet • 2·360K Shugart Drives 
• 135 watt Power Supply • Floppy Controller & 
• Keyboard Cable 
• 8 Slot Motherboard • Mono Video Card 
• 256K RAM • TIL Amber Monitor 

Micro Products • 15392 Assembly Lane • Huntington Beach, CA 92649 • 714/898.0840 ... 



==== IBM PC/VT100 
EM100 for IBM PC, XT, AT, JR. 

VTI02 ellluilltioll 
File Trall.lle,. 
132 CUIUIIIII lIIodes 
Color Suppo,.t 

• EMIOO-4010 
Ti:~ktrol1i.r 4010 emlilation 
V7702 ellluilltioll 
Pictu,.ejiles 
High reso/wiol1 hardcopy 
Support.I· IBM. IBM Ellhall ced . 
Hercules alld 7ecmar 
graphics canis. 

Mullicopy discollllfs 

Diversified Computer 
Systems, Inc. 
100 Arapahoe. Boulder. CO 80302 

(303) 447-9251 

Trwil'lllflrla : Ir l7(){) - DiRiflll Eqlf iflllll'lIf : IIJM Pc. XT - IUM em7', 
Ikrr'ult',\ - IIt'n ·u/l'.~ COII/Plllt'r Trdllloitl/-:Y 

Inquiry 373 

Convert What You Have 

To What You Want! 
• RS232 Serial • Centronics Parallel 
• 8 Baud Rates • Handshake Signals 
• latched Outputs • Compact 3y' x 4r, x 1 ~ 

~Io ~~~tge~:g~~~u;:ai{!~~r~~r~~c;sH~g~i~!~1~r~a~hiet~gg 
Series tanvarters provide the mlSSln~ link . Based on the 

~:~:S~e\~c~~nOI~ ~9~2~.O~~R,Yh!~~~~aUk~ t:,d~:,t~;~ :nu~~l~~,i~ 
transfer elliciency. Detailed documentation allows 
simplified inslaliatio n. Order the Model 770 (Ser/Par) or 
MOdel 775 (ParISer) Today ! 

B,"" P'Dd,," . on,y'S9.95 
Coming Soon! li9E!rTrllnics COnnectol Optton SI0.00 

....c""·O .. " D CA Retldenl,6% ta. 
UPSShlpplng SJ.OO 

, yALL (805) 658·7466 or 658-7467 _ 
• For FAST Delivery ...::.1:. 

Inquiry" 2 

1st PLACE 
COMPUTER SYSTEMS 

13422 N. CAVECREEK RD. 
PHOENIX, AZ. 85022 

1-BOO-B41 -274B 

Inquiry 349 

. NEW LOCKIT II 
• Password Protected Subdirectories 
• Hides files-makes files Read-Only 
• Runs on any PC or compatible 

with Hard Disk under DOS 2.0 or 
Higher-

• Easy to use - only $79 .95 

LOCKIT I 
• Password Enabled Boot-up 
• For IBM PC or PC/ XT 
• Optional Hard-Disk-Only Boot. 
• Invulnerable! $129.95 

• Reset without turning off power 
• Eliminate turn-on & Reboot wait 
• Saves time, frustration & damage to 

PC & PC/XT $89.95 

Specify PC or XT, MC/ VISA 
SECURITY 16 Flagg Place 
MICROSYSTEMS Suite 102B 
CONSULTANTS S.I., NY 10304 

(718) 667·1019 

Inquiry 286 

. . 
The world·s fastest, most powerful 
8080 relocating macro assembler 

. SLRf1AC~49~5 ~ 
.... In two words, I'd say speed & flexibility", 

Edward Joyce. Nov. 84. Microcomputing 

This is what they said about 
ZBOASM, our zao assembler. Now 
the same features and performance 
are available in our Intel Mnemonic 
product. SLRMAC is compatible 
with MBO in .BOBO mode with many 
extensions. Too many features to list. 

To order or find out more about our 
complete family of development 
tools, call or write: . 

.s L 1L-.Systems 
1622 N. Main 5t .. Butler. PA 16001 . 
(800) 833·3061 • (412) 282-0864 • 
Tetex 559215 5LA 5Y5 

Inquiry 29 1 

maxell DISKS 
LIFETIME WARRANTY 

TIRED OF WAITING 
FOR SERVICE AND PRICE? 

9 out of 10 SURVEYED 
DISK BUYERS PREFERRED 

NORTH HILLS 
#1 IN SERVICE AND PRICE 

1-800-328-3472 
Formatted and hard sectored d isks 
in slock-Dealer i nquiries invited . 

COD, VISA , MASTERCARD 
All orders shipped within 24 hrs . 

~N{ 
NORTH HILLS CORP. 

INTERNATIONAL 
3564 Rolling View Dr. 

While Bear Lake, MN. 551 10 
MN. call col lecl- 612·770-0485 

LETTER QUALITY 

o RAINBOW TECHNOLOGIES. INC. 

17971·E Skypark Circle, Irvine, CA 92714 
(714) 261 · 0228 Tetex 386078 

UK Distributor: X-DATA (0753) 72331 

Inquiry 273 

RAM 
Memory Expansion Kit 

4264/4164 Compatible 
Fits Major PC Brands 

~ 

fre~ '''p sniPPing.", - ,-

FACTORY DIRECT 
HIGHEST QUALITY! 

MICRON DRAMs LIST OUR PRICE! 
9 64K DRAMs $ 25. $ 20. 
9 128K DRAMs 5359. $125. 
9 256K DRAMs $369. $149. 

150 ns Access Time 

~ICRON Marketing Department 
TECHNOLOGY . 'NC . 2805 E. Columbia Rd . 

Boise, Idaho 83706 

(20S) 386-3900 TWX 901-970-5973 

IMMEDIATE SHIPPING! 
VISA, MasterCard , Certified Check, 

COD & Money Orders 

Inquiry 207 

~,~ Verbatim® 
Data life Diskettes 

Lifet ime Warranty 

Catalog # Box of 10 
5'//' SSDD 
5'/,' DSDD 
5'/,' DSaD 

18158 $15.50 
18188 $19.95 
18239 $28.50 

minimum quanlily 100 

Disk Drives 
5'/;' '12 heights 

TEAC 558 $119 
Panasonic /Shugart $109 
3'12" SS Shugart SA 300 $110 
limited quantity 

Kimtron KT-7® Terminal 
Compatible to Televideo® 925 $545 
Atso carry complete line 01 co mputer products 

MICROSCRIBE. INC. 
3350 Sco ll Bl vd .. Bldg . 15 Santa Ctara. CA 95054 

Call M·F 8:00 - 5:00 14081748-1333 

Inquiry 2" 



.~~~!~2.~R~M~!r~~~BTION'NFDRMAnoN & CALIF. RES. [415]49"8171 

ORDER TOLL FREE: • 
FOR YOUR IBM PC, XT, AT OR ~OMPATIBLES [800] 821-9771 ~ 

-Dealer & OEM Are lnvlted - ~ 

POWER SUPPLIES #FC-130 40 140 W.(MAX) 
POWER SWITCHER 

KEYBOARD 

For PC/AT 130 Watt power supply for 
PC/XT #FC 135-40 Fully Tested #FC 527 

219,00 

#FC 5192. 
200 WATTS [max.) 

• +SVlI9.8A, + 12V17.3A 
• Fully Tested in U.S.A. 

in U.S.A. 
• IBM® PC AT key layout 
• Enlarge return & shilt key 
• Capacitance low profile key switch 

PC/AT . . . . ..... 169.00 

- SVlIA, - 12V11A 
• Good for Faraday, DTC 

Megaboard, and other PC/XT 
compatibles 

• Direct replacement to #FC 427 
• 110/230 VAC Switchable IBM PC power supply 
• Come with 4 Drives Connector 
· ® Pending 
• ONE YEAR WARRANTY 

• Back side on-off switch 
• Use cabinet FC 630 

• High air flow, low noise fan 
· ® Pending 

• IBM® PC/XT compatible 
• Light on num. & caps lock keys 

• 110/230 VAC convertible • Outstanding quality, 
1 yr. warranty • Fully Tested in U.S.A. • ® Pending 

#FC 630 A-T COMPUTER CHASSIS #FC-630 A-2 

\ - .. 

11111111111111111111111111111111111111'" 
159.°0 

-
• IBM® PC/AT identical dimension 
• Heavy duty metal frame & front 

plastic panel 
• Completed hardware and accessories 
• Use our power supply FC-5192 and 

keyboard FC 527 

99.00 

• IBM® PC/XT identical dimension 
• Righthand side on-off switch 

position 
• Hardwares included 
• 7 & B slot rear panels. Good for 

0.75" or I" apart slot connectors 
• Use FC 135 40 power supply 

PCXT ......... . 109,00 

#FC-630 

99.00 

• ll.ear side on-off switch position 
• Good for Faraday, DTC megaboard 

and other compatibles 
• 6 or B slot on rear panel 
• Us'e FC-130-40 power supply 

IBM PC, XT ADD-ON CARDS 
FC 230 Floppy 
Disk Controller 

DTC 5150 ax Hard 
Disk 

FC 530 
Monochrome 
Controller 
w/Printer port 

Get a Full Function 
FC :::LRT~:'3:CI PRINTER at 99.00 

• Drives 4 x 5\1.0 " FDD 
• IBM fully 

compatible 
• w/cable 

I .. 
-..,. .... 1 

69.°0 

Controller 
• Up to 2 Hard 

Disk Drives 
• Fully Buffered 

lIO Bus 
• Built-in ECC 

,- ,it,;,,1J v 1 - ' i 

! ~ ,j.,;. ~ . ' 

219,00 

Monochrome/Graphic with 
Printer Port, CT-6040 
• 80 x 25 Text mode 
• 720 x 348 Graphic mode 
• Can run Lotus 1-2-3 
• 64K Graphic Display memory 
• Monitor & printer interface 

179.00 

• B x 25 Screen 
• 9 x 14 Character Box 
• 7 x 9 Character 
• TTL level of output 

MORE ••••• 

CLOCK 
• To 9600 Baud 
• Battery Back-up 

89,00 69,00 
Clock Only 

• 384K Multifunction Card .... . . 149.00 

• RS232/Printer Card . . . . . . . . . .. 89.00 

• Color Graphic Card with 
Printer Port. .. ..... . .... . .... 159.00 

• 512K Memory Exp. Card . . . .. . 119.00 

(~K) 

Monochrome • Hard Disc Drive Cable (34 pin-34 pin) . . . . . . . . .. 19.95 

• Floppy Drive Cable .. .. ... . . . . .. .... . . ... . . . . . 11.95 

• 9 Pin D 1}rpe to 25 Pin D Type for PCAT ..... .. . 29.00 109,00 

Comes 
with: 

(Listed 199. 00) 

• 25-36 pin cable adapter 

• 4 Batteries 
• 1 roll paper 

-s _ .......... ,., ._ • 11 Yi "x 4'1, " x 1',4 " 
' '' . • 2.2 pounds weight 

• Dot Matrix Thermal Printer 
• 80 Standard Character/Line 
• 40 cps (DC 6V) 50 cps (AC) 
• Battery Back-up 
• 55 db noise 
• Centronic Type Parallel Interface 

Limited Stock On Hand! 

64K RAM (150 ns) .... . . 80019 pes. 
Piggy back 128K RAM 

for PC/AT . .. . . . . . .. . 5350/9 pes. 
256K RAM (150 ns) . . . . 440°/9 pes. 
8237A-S . .. . . ........... .. ... . ..... . 3"/ea. 
8284A . . .. 1"/ea. 
2764 . . . . . . . . . . . . . . .. . . .. . .. . . .. 3" /ea. 

• Printer Cable 25 Pin D 1}rpe to Centronics . . .. . . 19.00 TERMS: 
• RS232 to RS232 Cable . . . ....... . . . ........ .. . 19.°0 Minimum handling & shipping $6.00 

• 12", TTL Level 
• 1000/800 Lines 

• AC Input/Output Power Cord . . . . ............. . . 3.00 1. Please call for actual charges. 
"~ ......... _r----1.---"""'::"""--:"'rr.~ __ P-'lr------~~"T:I':.---12 . CA Res. add 6.5% tax 

• 2000 (Characters) 

5y.. .. FLOPPY 3. A RMA NO. is required for return 
merchandise, unauthorized return 

Teac/Panasonic Teac. Y2 Height Teac. Y2 Height goods will be refused. 
DS/DD 519.00 669.00 4. Restocking charge 15% 

95 00 (w/C. ble (w/C.ble 5. Prices subject to change without notice 
• (Drive Only) C ontroller) C ontrolle r) 6. Not responsible for typos 

Inquiry 122 for End-Users. Inquiry 123 for DEALERS ONLY. AUGUST 1985 • BY T E 401 



$91.00 

Inquiry 340 

DATA ACQUISITION TO GO 
INTERFACE FOR ANY COMPUTER 

~ .I' -. 
Connects via RS-232. Built·in BASIC. 
Stand alone capability. Expandable. 
Battery Option. Basic system: 16 ch. 
12 bit NO, 2 ch . D/A, 32 bit Digital I/O. 
Expansion boards available. Direct 
Bus units for many computers. 

SPECIALISTS IN PORTABLE APPLICATIONS 

(201) 299-1615 
P.O. Box 246, Morris Plains, NJ 07950 

ELEXOR 
Inquiry III 

Get the Proportional Printing 
Program which Really Works! 

Get type-set quality true proportional 
spaced printing from unmodified Word
Star and NewWord document files. 
PropS tar prints on most daisy-wheel 
printers with ps type-wheels including 
Diablo, Qume, NEC, Brother, Juki, S-R, 
C.ltoh and many others. 

PropS tar is a stand-alone program, not 
a patch to your w.p. program, it main
tains correct letter spacing, nev e r 
crowds capitals (even on short lines), 
gives higher quality print than modi
fied WordStar. Propstar supports mos t 
of the common WordS tar and NewWord 
print enhancements. No installation 
patching required. For CP/M-SO sys
tems on 8" and 5-1/411 media, also for 
MS-DOS systems on 5-1/4" PC media. 
Only $ 49.95, Visa <I< M/C o.k. Specify 
computer and printer. Dealers wanted. 

C CIVIL 
, COMPUTING 

CORPORATION 
2 fir Research Drive . Suile I 
livermore. California Q4'j"O 

Inquiry 54 

[41"145,)-8086 

~}RDSE ~r~ ELE~TRONICS DATA SWITCHES 
SHARE computers, printers, 

......... ~~ any parallel or serial device 
ELIMINATE cable swapping 

_::-.. ___ - ." INEXPENSIVE way to network 
COMPATIBLE with 
all computers. 
Businesses, Schools, Homes 

WE ALSO OFFER: 
Data Buffers, Line Drivers, 
Modems, ProtOCOl Converters, 
Parallel - Serial Converters, 
Cables, Computers, Printers, 
Disk Drives, and more. 

AUTOMA TIC - CARETAKER is ideal lor a business or 
school to sharea printeror modem among many computers. 
Operation is fUlly automatic with no soflware required . 
Parallel or Serial 4 channe ls - $295 8 ctlanne ls - $395 

MANUAL - HARDSWITCH is operated with the Ilip of a 
switch. 2:2 and 2:4 models allow simultaneous commun
ication. 
Seria l 1:2-$59 1:4 - $ 99 2:2-$109 2:4-$ 169 
Parallel 1:2 - $99 1:4 - $159 2:2 - $189 2;4 - $279 
LED and spike protection an serial models add $20. 

CODE ACTIVATED - PORTER connects one computer 10 
multiple periphera ls. A software code selects the peripheral. 
Parallel or Serial 4 ctlannels - $295 8 channels - $395 
Bulfer oplion 64K - $100 256K - $250 

REMOTE· TElEPATH connects multiple computers to 
multiple peripherals. A selector at each compu ter or terminal 
chooses up 10 4 periphera ls and displays busy status . 
4:4 - $495 4;8 - $795 selector - $39. 

====tjW<<< :ti?~< "'''''' -,oute. ==== 
ROSE ELECTRONICS (713) 240-7673 

P.o. BOX 742571 MC & VISA Accepted 
HOUSTON, TX 77274 Dealer Inquiries Inyiled 

CALL US FOR ALL YOUR INTERFACE NEEDS 

Inquiry 280 

LOW COST UNIVRRSAL 
E(E)PROM PROGRAMM ER 

• SUPPORTS: ( F.POOMSl 25 16 TIIRU 64, 2716 THRU 512, 
27C16 TIiRli 128, 68732 Tlnw 66 (E(!PIlOMS ) 52B1:1 
THIIU 33, 2816A THHU 64A (MICROS) 8741 THRU 4911 

• NO PiUlSONALITY MODULIi:S, ONBOAR» POWER SUPPLY 
.. RS232C INTER.'ACt-:, "ON- XOn·, RTS, CTS , DTR 
.. ACCHI-'TS KEY80AHD ENTRY WI Til LINK ED I T I NG 
• ACCEPTS ASCII, INTn, ANIl MOTOROl.A FOHMATS 
• USF.R fRIKNDI,Y MONITOR roR 110 OEBUGGING 
.. FAST PllOORM+tING SUPPORTED: 2764 UNDER 3 MIN. 
• LOW/ HIGII BYTE PROGfW+1 I NG roR 16 BIT OArA PATH 
• BYTE, BlOCK , OR CHIP F.~ASR (EEl' llOMS ON LY ) 
.. LIST IN INTEl. OR !-K)TOHOLA IIEX FOJ""'T 
.. VERIfY PROGRAM ANIl VERIFY BLANK C<M1ANIlS 

• 11109- 01: 11K fIRMWARJo:, PCH, XFOJ!t1lo:R, flOC 
• 11109- 02: 1409-0 1 t fULl. SET Of PAIITS 
* 1409- 03: ASSEMBLED AND TRSTED UNIT 
.. 1409- 11: 8K f IRMWARE , PCB , Xf'ORMER. IIDC 
• 1409- 12: 11109·· 11 + fULL SF.T OF PANTS 
• 1409- 13: ASSEMBLED ANIl TESTED UNIT 
• CCHoIUNICATJ ON DRIVF.RS FOR MOST PC'S 

B&C MICROSYSTEMS 
6:t22 MOJAVE DR, SAN JOSE , CA 95120 

Tel. (408)997 - 7685, TWX 4995363 

~ PC/XT USERS! 
T COG TREE Utili ties by 

$90.0n 
$200.00 
$300.00 
$125.00 
$250.00 
$350.00 

$35.00 

Cogitate. . S 129.95 
.T LYNC by Norton·Lamber .... S 199.95 
I DATAFLEX by Data Access ... VarIes 
.T RM/COBOL by Ryanl 

McFarland. . . ...... Varies 
I Universe by Omnirrend .... S 98.50 
T Blu e Macl by Cogitate. .. S 599.00 
I CadPower + by Trilex ..... . S 995.00 
I Soltext Teach ing Aids ...... S 95.00 
.T PrintSet by Cogitate ... .... S 79.95 
..T CogiTAPE by Cogitate. . . CALLII 
.T Ami·Stat ic Products... . .. VarIes 
..T Unimerruptible Power 

Backups . . . . . . ... Varies 
..T TeleVideo Software ......... CALLII 

"A Higher Form of Software" 
24000 Telegraph Road 
Southfie ld. MI 48034 

Inquiry 57 

1313) 352·2345/Telex 386581 

VISA/MASTERCARD ACCEPTED 
Dealer Inquiries Welcomed 

FORTH 
ON THE STD·BUS 

as 
Low 
as 

$179 
The ForthCard provides the ability to develop Forth code 

using a single board. including on-eard EJEfPROM progrom
mlng, Operating as a "'and alone computer or as on SID bus 
CPU. ttlis cord is perfect for projects thal requile a simple 
dedicated SBC. while allowing lex memory and 110 expansion. 
Forth programs can be entered directly via cm 01 download· 
ed Itom your PC"s serial port, blown into optional nan·volalile 
RAM or EEPROM, and auto·execuled on PJwer·up. 

The evaluation unit is a vailable for as liHle as $299. OEM Ver· 
sions of the card may be purchased for $179 each. (Qty. 10). 

The Forthlox is a complete SID bus oriented system in· 
cluding the ForthCard, Disk Controller. Disk Drive{s). SID card 
cage. Cabinet and Power Supply. 

CALL TODAY FOR COMPUTlINFORMA11ON 

O'tliN®©[)D ~~li!lO[jDliilil@liDil ©®rrU'1lC0lr®UO®liil 
Q560 Slack Mountain Road. San Diego. CA Q2126 
FOR IMMEDIATE ACTION CAU 

619-566-1892 

Inquiry 144 

I ~ I ~II ~ i) I ~ i i ~ i~ 'I 
2050 
3550 
8850 
2010/15/30 
3510/15/30 
8810/15/30 
Elf 360 ... 
Pinwriter P-2 
(w/lnterface & Tractor) 

Pinwriter P-3 
(w/lnterface & Tractor) 

$ 625 
$ 990 
$1400 
$ 625 
$ 990 
$1400 
$ 399 
$ 490 

$ 690 

Terms: PREPAID - FREE FREIGHT!! 

QUALITY PRINTERS 
8415 Cement City Rd. 
Brooklyn, Michigan 49230 
Phone: 517-592-3749 

Inquiry 259 

68Q-no Software 
Queio'· • ~ Development 

~ Tools 

68000/68010 Assembler Package 
Assembler, linker, object librarian and extensive Indexed 
typeset manuals. 

Conforms to Motorola structured assembler, publication 
M68KMASM[4j. Macros, cross reference and superb load 
map, 31 character symbols. 

OpllmlzedforCP/M·80. ·8S. ·68K. MS-OOS, PC·DOS .. $595 

Portable Source written In "C" . . .... . $1495 

Complete 66000 Development Package 
for MS·DOS 

Lattice 68000 "C" Compiler and 
Quelo 68000 Assembler Package. . ... .. ... .. $1095 

68200 Assembler Package 
Assembler and tinker for Mostek MK68200. 

Optimized for CP/M-BO, MS· DOS, peDOS ..... .. . . $ 595 

For more Information contact Quelo Inc. 
2464 33rd W. Suite N173 

Palrick Adams Seattle, WA 98199 
Phone (206) 285-2528 

COD, Visa, MasterCard telex 1\ (TWX) 9103338171 

CP/M, TM DRI. MS·DOS TM Microsoft. PC·DOS TM IBM. 

Inquiry 271 



STATIC RAMS 
01 261 14 45011 I.io 
02 IK 11 46011 .7 i 
o2l-4 IK 1 I 45011 .Ii 
o2l-2 III I 25011 1.21 
II 25h4 45011 2.21 
12 258 14 45011 2.21 
14 IK 1 4 45011 .88 
14-25 III 4 25011 1.10 
14l-4 III 4 45011 1.20 
IlL-3 III 4 30011 1.30 
Ill·2 IK 14 20011 1.40 
47 4K 1 I 5511 3.i5 
01 25114 45011 CloS 3.io 
1S4044-4 4K 11 45011 2.15 
1S4044-3 4K 1 1 30011 3.45 
114044-2 4K 11 20011 3.i5 
(4111 III I 25011 1.85 
112018-10 !K 11 20011 2.4i 
112018-15 !K 11 15011 2.ii 
120\8-10 !K 11 10011 4o4i 
18118-4 2ll I 20011 CloS 2.48 
11118-3 !K 11 15011 CloS 2.18 
16118·2 !K 11 12011 CIOS 5.49 
161\6lN 2K 11 20011 CIOS 2.18 
18118lN ZK 18 15011 CIOS 3.48 
1611m·2 !K 11 \Zoll CloS 8.48 
1132 4K 11 30011 21.85 
18284'-15 IK 11 15011 CIOS 7.85 
1828411'·1 5 IK 11 15011 CIOS 1.15 
l828m ·12 IK 11 12011 CIOS 10.85 

DYNAMIC RAMS 
!40Z7 4K 11 Z5ol1 1.45 
0411 4K 1 1 30011 1.85 
15Z10 4K 11 30011 1.85 
;4101 IK 1 I 20011 .48 
15288 IK 11 25011 .41 
18-20 18K 1 1 20011 .78 
16-15 18K 11 15011 .88 
16·12 11K 11 12011 1.41 
\I 11K 11 15011 5, U5 
84-25 84K 11 25011 5, 1.50 
IHO U K 1 I 20011 5, 1.75 
14-15 84K 1 I 15011 5, 2.00 
/61-20 25811 20011 7.85 
258-1i 25811 1i01l 1.85 

EPROMS 
12 258 18 III U5 
18 IK 11 45011 2.48 
51 IK 11 45011 5.80 
18 ZK 11 45011 5, 2.85 
11-1 ZK 11 35011 5, 3.85 
SZ518 ZK 11 45011 5, 3.85 
12718 ZK 1 1 45011 8.85 
U532 4K 1 1 45011 5, 3.85 
II 4K 1 8 45011 5, 3.85 
12 A-4 4K 1 8 45011 2h U5 
1% H5 4K 11 35011 2h 3.i5 
IZA 4K 11 25011 2h 5.85 
12 A-2 4K 1 8 20011 2h l.i5 
14 IK 11 45011 5, 4.25 
14-25 IK 11 25011 5t 4.15 
14-20 IK 11 20011 5t 7.i5 
1%584 III I 45011 5, 1.85 
111784 IK 1 8 45011 5, 17.85 
.Imu IK 11 35011 5, 18.85 
U8-45 18K 1 8 25011 5r 8.85 
111-30 In 11 300u 5, 1.85 
121-25 18K 1 8 25011 5, IOU 
!58-15 32K 1 1 25011 14, 24.15 

741100 .23 7411115 .4' 7411110 .51 
741101 .24 74l1l28 .41 74l1US .54 
741102 .24 7411131 .58 74l1Z73 1.45 
7U103 .24 7411133 .58 74l1Z7& 3.30 
7U104 .23 7411131 .31 74l1m .41 
74LI05 .24 7411137 .11 74l1UO 1.85 
74LI08 .27 74l1l31 .54 74L1fI3 .11 
74LIOI .21 7411131 .54 74L1Z80 .11 
741110 .24 7411145 1.15 74l1Z83 .18 
mill .34 7411147 1.45 74l1Z85 .11 
7U112 .34 74l1l41 1.30 74l1Z81 .18 
741113 .44 74l1l51 .54 74LSZ88 1.70 
mll4 .51 7411153 .54 7411323 3.45 
7U115 .34 7411154 1.15 7411324 1.70 
741110 .24 7411155 .61 74l135Z 1.25 
74l1ll .21 74l115B .61 7411353 1.25 
74LSn .24 7411157 .B4 7U1383 1.30 
maze .21 74l1l51 .51 74L1384 1.80 
741127 .21 7411180 .BI 74L1365 .41 
741111 .34 7411161 .84 7411388 .41 
7U130 .24 74l1IBI .88 74l13n .44 
741132 .28 7411183 .B4 74l13U .44 
741133 .54 74l11B4 .BI 7411373 1.35 
741137 .34 74l11B5 .14 7U1374 1.35 
mIn .34 7411181 LID 74L1377 1.35 
muD .24 74l1IBI 1.70 7411378 1.13 
74LS41 .41 7411188 1.70 7411378 1.30 
741147 .74 7411170 1.45 74L1315 1.15 
741141 .74 7411173 .81 74l1m .44 
741141 .74 74l1l74 .54 7U1310 1.15 
741151 .24 74l1l76 .54 7411383 1.15 
741154 .21 7411 18 I %.10 7411385 1.15 
741155 .21 7411118 UO 74Llm 1.45 
7U1B3 1.20 74l1UO .11 74LI424 UO 
741173 .31 74l1UI .11 74LI447 .31 
741174 .34 7411112 .71 74Llua 1.80 
741175 .31 7411113 .71 7411824 3.15 
74lS7B .31 7411114 .BI 7411840 2.15 
7U178 .41 7411115 .1' 7411845 1.15 
74LS83 .51 74l11IB .71 74l1UI 1.85 
741115 .BI 74l1l87 .71 74Lsm 1.15 
7U111 .31 7411221 .11 74L1I70 1.45 
7U110 .54 7411240 .14 74L1874 1.80 
74LSlI .18 7411241 .11 74L8812 3.15 
741182 .54 7411241 .11 7411813 3.15 
741183 .54 7411243 .11 74LS884 3.15 
7U115 .74 7411144 1.26 74LI885 3.15 
741111 .18 7411245 1.45 74L18U 1.35 
7411107 .31 74l1!47 .74 7411818 3.15 
7411101 .38 74l1Z41 .11 7411713 13.15 
74l111! .38 7411241 .18 IIlII5 1.45 
7U1113 .31 7411151 .51 811118 1.45 
7411114 .38 7411253 .51 IllI87 1.45 
7411122 .44 7411257 . 51 IllI .. 1.45 
7U1123 .78 7411158 .51 25l1UZI 2.75 
7U1124 U5 7411258 !.70 25111588 4.20 

We will try to BEAT 
All Competitor's Prices 

CALL for Quote! 

DISC CONTROLLERS 
ISII . . . . .. . . . UO 2115 .. . . . . .. 31.80 
1771 . . .. . . .. IUD 1787 .. . ..... 31.80 
1781 ... .... . 2UO 
1783 ..... ... 2UO 
1795 .. .. . ... 12.80 
1787 . . . . .... 22.80 
1143 . . . ..... UO 

1843 .... . ... 33.10 
1272 ........ 11.80 
188876 . . . ... 22.80 
188177 . ..... 2UO 

2711 . . . .... . 31.80 IC3470 .. .. .. 4.10 
2713 . . . ... . . 31.80 UP0785 .. .... IUD 

CRT CONTROLLERS 
8846 .. . . .... 11.80 CRT5027 . . .. . . IUD 
6847 . ....... IUD CRT6D37 ..... . 11.80 
68047 . .. . .. . 23.10 OPI350 . .. . . . . 31.80 
68845 . . .. . . . IUD H048505 ..... 11.80 
7220 ... . .. . 31.80 ICI372 ... . ... 6.90 
8275 . .. . . . .. IUD TlselllA . ... 3UO 

UV ERASERS 
QUV-T8/1 $49.95 

ECONOMY Model 

• 

6500 6500 A 
6502 4.90 6502A .. . ... ... 5.90 
6504 6.90 6510A ......... 5.90 
6505 8.90 6522A ..... .. . . 9.80 
6507 9.90 653IA . .. .. .. . . 10.90 
6520 4.30 6545A ......... IUD 
6522 UO 6551 A. .. .. .. .. IUD 
6532 9.90 6500 B 6545 9.10 
6551 9.90 6502B ...... . .. 7.10 

6800 
1 MHz 

6800 2.10 
6802 ... . .. . . . 7.10 
B803 ... . .•. .. 17.90 
8808 . . . .. .. .. 12.80 
m9E. .... • . .. 1.80 
8809 ... . .•. .. 1.80 
8810 ... .. .. .. 2.10 
6820 ..... . ... 4.30 
6821 ........ . 2.80 
6828 . . . .•.... IUD 
6840 ......... 11.80 
6843 .. . . • . .. . 3UO 
6844 ... ... ... 24.10 
6845 .. . . . . . .. 11.80 
6847 .. . . . .... IUD 
8850 ......... 2.80 
8862 . ... • .. .. 5.10 
8860 ... . . . . . . 7.90 
8862 ...... . . . IUD 
8816 ... .•.. .. UO 
8880 .. .. • . . . . 1.90 
6883 ... .. .... 21.90 

68 BOO 
2 MHz 

81100 ... . . . . . 9.80 
61102 .. .... .. IUD 
81101 ........ IUO 
6110IE . ... . .. IUD 
88110 ...... . . 5.90 
88121 . ... . . .. 5.10 
88140 .. . .. .. . IUD 
68145 .. .. . .. . 18.90 
88150 ........ 5.10 

68000 
68000-8 .. . . .. . 34.10 
88047 .. .. .. . . 23.10 
68488 ....... . ·11.80 
68562 .. ..... . IUD 
88881 .. .. . . . . 1.80 
88784 .. .. .. . . 17.85 
88768 .. ...... 19.95 

8000 
8031 . ....... . IUD 
1035 ... . ... .. 5.10 
8038 ... ..... . 6.10 
INS-80BO . . .. .. IUD 
INS·8073 ...... 28.10 
80IDA ........ . 3.10 
8016 . .... . . . . 4.10 
8015A-! .. . .... IUD 
8018 . . .... ... 24.10 
1017-3 15 I"~ .. 124.15 
10lH 1I1"~ .. UU5 
lOll . .... ... . IUD 
1018 . ..... .. . 58.10 

8100 
1131 2.80 
8155 ......... UO 
8155·2 . . . . . . . . 7.10 
8156 . . . . .. . . . UO 
8115 ......... 21.80 
8185-2 . . .. . . . . 31.80 

8200 
8202 ........ . 23.10 
8203 ........ . 31.80 
8205 2.80 
8212 1.75 
8214 3.75 
8218 1.75 
82%4 2.10 
8m 1.76 
8228 3.45 
8237 . . . . . .... 12.80 
8237-6 ... . . . .. IUD 
8238 ......... 4046 
8243 .. ... . . . . 4046 
8260 ......... 8.10 
8261 .... ..... 3.10 
U51A .•.• . . ... 4045 

8263 ...... • . .. UO 
8163-6 . . . . . . .. 7.10 
1165. . . .. . . . .. 4.45 
8266-6 .. ... .. . 4.10 
1267 .... .. • . .. 7.90 
826H . . . .. . . . 1.80 
mi ..... ..... 6.10 
1261-6 ... .. .. . UO 
8271 .......... 68.10 
8272 . . ... . .... IUD 
8274 .. ... . ... . 21.80 
8276 .. .. . .... . 21.80 
8278 . . . . . . . . . . 8.80 
8278-6 . . . . . . .. 7.10 
1212. . . . . . • . .. B.46 
8213 .... . .. . .. U6 
8214.. ... . .. . . 4.10 
8288. . . . . . . . .. 8.46 
8287 ... . . . .. . . U5 
8218 ...... . . .. 12.80 
1211 . ... .... . . 44.10 
8282 . . .. . ... .. IUD 

8300 
8303 ...... . . .. 2.10 
8304 ...... . . .. UO 
8307 .. . .... . .. 2.10 
1308 .... . • . . .. 2.10 
8310 . . .. ...... 3.10 
8311 ... . ... . .. 3.10 

8741 
8748 
1749 
1765 

80000 
80118-6 . . ..... IUD 
10111 . .. .. .. . auo 

Z-80 
Z-80 

Z80·CPU ...... . 1.85 ZIDA·OIA ..... . 
ZIO·crC ...... . 1.85 Z80HID .. . . .. . 
Z80·DART ..... . U6 ZIDA-IIO/O ... . . 
lID·DIA . . . .. . . 7.85 lIDA·SlO/l .... . 
ZIO-PID . . .... . 1.85 ZIDA-IIO/2 . . .. . 
ZIO-SIO/O .... . U5 ZIDA-IID/D .... . 
Z80·SIO/l . . . . . . 
lID·II012 ... .. . m Z-80B 
Z80·110/8 .. . .. . 1.85 lIOB·CPU . .. . . . 

Z-80A 
lIOB·crc . ... . . 
lIOHIO . . . .. . 1.85 
ZIU·DART . . . .. 11.86 
ZIDISIO/O .. . . 2U6 
liD SI0/2 . . . . . 11.86 

PIrIIl.1 Pllnllr Clrd ........ 49.95 
8o-Col. Clrdlor Apple II+. .. 149.95 
8o-Col. Clrd fDr Apple lie. . . 1 29.95 
ooklY 8o-Column for II, . .. .. 69.95 
Sellil Clrd (communlcltIDn) ... 69.95 
Clock Clllndir clrd ... . .. .. . 79.95 
Coaling Fin ......... . .... 38.95 
Power Supply . ... . ...... . . 69.95 
Joystick . . .. . ..... ....... 29.95 
JOYlllck Adlptlr Appll IIc ... . 14.95 
RF Modul.tor ..... . ....... 13_95 
DIsk Orin Full HIlght .. . . . 169.95 
DIsk Orlnl/z Hllght ...... . 169.95 
Controller Clrd ....... . . . .. 49.95 
Apple Pld~llI. . . .... . . . . . . 5.95 
16K Clrd .... .... ........ 39.95 
16K Bare Baird . .. . ....... 13.95 
Eltand-A-Slot. ... . ... . . ... 34.95 
Plddl. Ad.ppll •........... 29.95 
Kalil Touch Pld . . . . . . . . . .. 99.00 
MlglcTouch Pld w/Joystlck . .. 79.95 
Keytronlc Keybolrd .... . .. . 219.00 
Apple Keyboard (Taiwan) •• 149_95 

INNOVATOR51N MICRO-COMPUTER TECHNOLOCY 

VI EWMAX-80 

The right 80-column card for your 
Apple 11+ 

• Soft video switch 
• Built-in inverse video 
• Shift key support 
• 2 year parts & labor warranty 



SPECIAL DISKETTE OFFER 
Verbatim Datalife Disks have 6 data
shielding improvements for greater 
disk durability and longer data life. 
PLUSI If yOU call, write, or utilize 
reader service in response to this 
ad-we'll send you our full-range 
catalog of computer supplies with 
Special Offers good for further sav
Ings on Verbatim diskettes and 
many other quality products. 

Call or write for our discount catalog. 

LYSEN COMPUTER SYSTEMS 
125O-E Rankin Dr., Troy, MI 48083 

Phone: (313) 589·3440 
OAT ALiFE • THE NAME IS THE PROMISE 

THE WARRANTY IS THE PROOF 

Inquiry 185 

IBM Enhancements 
Monochrome/Graphic/Printer Card $169.00 
Iruns Lotus 1·2·3, 64K, 720 x 348) 
384K MultiFunction Card $139.00 
IParallel/SeriaIiGame/Clock/Calendar/384K) 
Floppy Disk Controller Card Iw/cable)$69.00 
384K RAM Card Iw/64K) S99.00 

Switching Power Supplies 
192.5 w for IBM AT. 
............. Call 

..... .. .... $109.001 " ~~ " . ";'.-
130 w for PC /XT .. . "" 'P>~ )\ 

Internal replacement. '« .. 'Jr. ) . 
4 drive connectors, --:"~-' / ;;' 
ETRI , fan _-.- #.,. 
12V/4.5A 5V/15A . ..~ -
110V/220V 
Case for AT .... Call 
Case for PC/X T IFliptop or Slide) ..... $64.00 
Game Card 12 Joystick Ports) ....... $39.00 
5151 Compatible Keyboard ... ... $139.00 

Distributors/Dealers/OEM Inquiries Invited 

Call 408-249-4512 Telex 172412 

Supreme Company 
1101 S. Winchesler Blvd., Fl66 

San Jose, CA 95128 

Inqu)ry 314 

DOS UTILITIES 
Attrib' . saUreset file attributes 
Crypt - fila encryption 
DSort . sort directory files 
Find' . find strings in files 
Log . log computer usage for IRS 
Move* - rename across directories 
Tree - disk/fi le usage statistics 

, supports DOS wildcards 

SEE - Full screen editor: 
supports optional microsoft mouse; 
block pick, put. cut, paste; search 
1000 wps; single & global replace; 
multiple windows & files; center, 
justify; spell check, correct 300 wps 
Irom supplied + user dictionary; 
32000 lines/file, 32000 chars/line; 

Instruction course included. 

$49 for all 8 programs 
$79 unprotected 

Visa/MC . CA add 6% sales tax 

California Scientific Software 
25642 Hazelnut, EI Toro, CA 92630 

(714) 581·7654 

Inquiry 49 

Save on . ' top quality 
3M Diskettes 

5%" 
5%" 

DOU BLE OE"'SIl~ 

SOfl SEeiOR 

SOLD IN BOXES OF TEN ONLY 

3'/,' 3M diskettes are also available 

tremendous selection of software 
books, accessories and supplies 

UPTO 50% OFF! 

_ So/'ware/orI8MPC_ 

dBase 11\ . . 349 Mullimale . 269 
Framework .... . . 349 Symphony . ..... 429 
Home Ace!. Plus .. 85 Words •• , 2000 .299 

" w/Ultratile .. 169 Words'" Pro Pac .259 
... DOV E SOF1w ... ~[ .. ..,AILAIH E I~ O rtl ER FORMATS. CALL FOR ....... ,lAIILHY AND PRICE. 

Minimum I hlpplng and hlndllng $2.00. Caillernl, ,,,I(I,nt, Idd e"4 III" tn . 
Prlc l •• ubjlcllochlngl wUho\JlnollC:l. Wrll. lor our II •• e.I,IO'iI . 

ABC data products 
P. o. BOX 18720, SAN DIEGO. CALIFORNIA 921UI 

6J9-283-5488 ~ 800-854-1555 

Inquiry 7 

FOR THE BEST OF US. 

THE CYPHER'''' 
A COMPLETE 68000 & Z80A 

SINGLE BOARD COMPUTER SYSTEM 
WITH ULTRA·HIGH·RES GRAPHICS!! 

I I[[ 
YOOCIlarn. rIEl 

.aooo~I' •. 
tTrtfl.uJ 
", .. 

co.mlml. 
al'lu -IDS 
.~ ... 

[G.'AIiIUL 
UIICGWIC .. , 
!l rml!! 

1010 
tltlUnol 

MOOIUllC ... 
,:E~: 

'"' . ~:~!!~~~~~I,~,CYJII~,~T ~l:.!~~;;;~~~~~~tA~.2JI~~,~!~!" 
-'DS'Of'IIOH I.\l&C """DrA"~"1\aOI» ~81fuP'O ,~,.'C1,I>(SOU.l llOH 

, 'M~GIoII~'~ I.II;UORY , .. <"600'< .... , o>I£C InG.GJIU,I n lOlCloOS'o'SIEUSo, 
, DO.JtII.E 01<_1'< nowv DI'$oC CON '''OI-lr.~ (r , IIt.o.l " .. £ Cl-OCI('''<II.!lT''-SIIJi'<GCAI'oI.8IUT¥, 

~ ~~~~~~~§:~~~':~[~ !~ ~ ~~Jft~~~~:;~~ 
, 'l~'[" P C I! "" ,' , , ... , • PAAAl(ElASQl~(yDOAArIINP\J ' . """s C. '·M eo 21. c" ... eo ~o CP ,,", UOI. ,IIOT • r Ul( MOO<) EXP'''SIO/I BUS If.<.> "'N " rJ.I>£R. 

=r.~C~f;';'~':O~:i;:;~~~~~~,!~ IIUrrlREnnuso 

Inquiry 219 

MOTOROLA Iii: INTEl. 

MOTEl. COMPUTERS LIMITED 
174 BETTY ANN DRIVE. WILl.OWOAI.E, 
TORONTO. ONTARIO. CANADA M2N 111.11 

(4111)22;04121 

PC EXPANSIONS 
AST SixPakPlus (64k) . $259 

SixPakPlus (384k) $309 
MegaPlus (64k).. $269 
Advantage (128k). . $419 
Advanlage (1.5M) ............... $679 
I/O Plus .................... . $129 
PCnel . starter kit . .... . $809 

Ouadboard (64 k) . . . . $245 
Quadboard (384k). . $319 
Quadmeg·AT (1 28k) ...... .... $319 
Quadmeg·AT(2M) .............. $669 
Quadport·A T. . . $105 

HERCULES graphics board . .. $319 
Color Card wilh PP . $159 

HAYES Modems: 2400 ..... .. .. .. $ca ll 
Smart modem 1200 . $409 
Smart modem 1200B . . $379 

Se t of 9 chips (64kl . .. $10 
256k chips (each) . . . .. $5 
8087 chip . $119 
Maynard Disk Controller . $ t 00 

Sandstar Senes. . . $call 
Internal Hard Disks from . . . $679 
MaynSlream tape backup from . .. $979 

Ouma 142A. . $129 
Teac FD55 B . .. .. $129 
Tandon TM 1 00·2 . . .. $ t 29 
CDC 9409.. . $ 129 
Verbatim Datalile disks (1 0) ....... $25 

VLM Computer Electronics 
10 Park Place . Morristown. NJ 07960 

1201) 267·3268 Visa, Me, Check or COD. 

SIBEC51 
8051/52 DEVELOPMENT BOARD 
8051·Based Single-Board Computer with 
Monitor/Debugger 

14 28-pin byte-wide 
sockets; monitor will 
program EEPROMS. 
IPerfect for System 
Development and 

.. E :~~I~Plications 

[J ~oi:~6;' T:R~~~~!~og.y 603/4693232 

Inquiry 35 

Z-Shell 
Unix-like commands 

Amazing ease of use! 

Ever forget what you are doing? 
Z-Shel/ edits and re-runs previ
ous DOS commands. Z-Shel/ 's 
aliases make : 

asm p1 . link p1 ; 
erase p 1 .sym 

Just "assemb/e"-no clumsy 
batch files . Run many com
mands on one line! Will run 
with SideKick; works on clones . 
Detailed 40-page manual. Only 
$79.50! 

Workman & Associates 
112 Marion Avenue. Pasadena. CA 9t 106 

1818) 796-4401 
Please requesl our new catalog. 

Inquiry 341 

PRINTER BUFFER 
A 64K PRINTER BUFFER 
AND IBM PRINTER PORT 

ALL ON ONE CARD 
• FULLY COMPATIBLE IBM 

PRINTER PORT 
• FITS THE LONG OR SHORT 

SLOT IN A PC OR XT 
• LPT2 OR LPT3 SELECTABLE 
• 1 YEAR LIMITED WARRANTY 

ONLY ~29.00 EACH 

D ~!~~~o~ 
4026 w. ST. JOHN 
GLEN OAL E. AZ 85308 
(602) 938·3165 

COD, MASTERCARD AND 
VISA ACCEPTED 

IBM PC. XT a Trademark 01 IBM Corp 

Inqulry},?4 



SPECIAL 
64K DRAM 

.45 
FULLY FUNCTIONAL 

WITH SLIGHTLY 
SHORTER LEADS 
200ns or FASTER 

MICROPROCESSORS 

EPROMS 

5.00 
4.00 

27128-450ns 3.00 ' 
2764, 2732, 2716 

250ns 3.50 
300ns 3.00 
350ns 2.75 
450ns 2.25 
650ns 1.75 

1702 1.50 
2708 2.00 
68766 6.00 
68708 4.00 

CMOS version at double 
the above prices 
25 Series EPROMS are 
the same price as 27 
Series EPROMS 

Inquiry 375 for End-Users. Inquiry 376 for DEALERS ONLY, 

2114-300n5 .50 
FDC1793 5.00 
74LS322 .50 
6116-120n5 1.75 
8080A .75 
Z80ASI0/0 3.75 
'" 

74 SERIES 
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Incredible value! 

NashuaN 
Diskettes 

LIFETIME WARRANTYI 

9ZC ea. S1 07ea. 
51f4' SSDD 

Dty. 50 5'1,' DSDD Dty. 50 

These are poly.bagged diskelles packaged with Tyvek sleeves. 
relnlorced hubs. user identi lication labels and write·protecl tabs. 

NASHUA Corporation is a half·billion dollar corporation and a 
recognized leader in magnetic media. 

SOFT SECTOR ONLY! Sold in multiples 0150 onlyl 
FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Il linois : 1·312·256·7140) 1-312-256-7140 
HOURS: 8AM-5PM Cenlral Time. Monday·Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND OUANTITIESI 

DISK WORLD!. Inc. 
629 Green Bay Road . Wilmette, Illinois 60091 

()I~t( NASHUA 
Authortzed Dlatributor MAGNETIC 

WORL()! MEDIA 

AnIANA 
DISKETTES 

The great unknown! 

97C~~WSSDD 5101 ea. 

Diy. 50 5 'A" DSDD _ Diy. 50 

You've used these diskettes hundreds of 
times ... as copy-protected originals on some of 
the most popular software packages. They're 
packed in poly-bags of 25 with Tyvek sleeves, 
reinforced hubs, user identification labels and 
write-protect tabs. 

LIFETIME WARRANTYl 
SOFT SECTOR ONLY! Sold in multiples 

of 50 only. 
FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Illinois: 1·312·256·7140) 1-312-256-7140 
HOURS: 8AM·5PM Central Time. Monday·Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND OUANTITIES! 

DISK WORLD!, Inc. 
629 Green Bay Road . Wilmette, Illinois 60091 

()I~t( ATHANA 
Authortzed Dlatributor MAGNETIC 

WORLIlf MEDIA 

DISKETTE 
STORAGE CASES 

AMARAY MEDIA-MATE 50: A REVOLUTION 

.. 

IN DISKETTE STORAGE 
Every once in a while. someone lakes the 

. • simple and makes it elegant
' 
This unit holds 

. 50 5~· diskeltes, has grooves lor easy 
_ , stacking. inside nipples to keep diskelles 

Irom slipping and severa' other leatures. We 
like it! $9 69 ' $2.00 • ea. Shpng. 

DISKETTE 70 STORAGE: STILL A GREAT BUY. 

~ 
Oust·lree storage lor 70 5V," diskettes . 

. Six dividers included. An excellent va lue. 
, • $11 68 1 $3.00 

..... . DISK CADDIES • Shpng. 

D The original Ilip-up holder lor 10 5'1," 
. diskettes. Beige or grey onlY·$1.65 ea. 

, 20< Shpng. 
FOR ORDERS ONLY: tNFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Illinois: 1·312·256·7140) 1-312-256-7140 
HOURS: 8AM-5PM Centra l Time. Monday·Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND OUANTITIESI 

DISK WORLD!, Inc. 
629 Green Bay Road. Wilmette, Illinois 60091 

DIS K The value leader In 

WORL()I 
Computerauppllea 
And acceaaortea. 
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5SSDD-135 TPI _ S2.34 ea. 

FOR ORDERS ONLY: 
1-800-621-6827 

(In Il linois : 1-312-256-7140) 
HOURS: 8AM-5PM Cenlral Time. Monday·Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND OUANTITIES! 

() I ~ K AuthOrized Reseller 
~ Information Processing -: BASF 

WORL()! Media 

Shipping: 5~" & 3.5" DISKETTES-Add $3.00 per each 100 or 
lewer diskettes. Other Items: Add shipping charges as shown in 
addition to other shipping charges. Payment: VISA and MASTER· 
CARD accepted. COD Orders: Add additional $3.00 Special Han· 
dling charge. APO. FPO, AK, HI & PR Orders: Include shipping 
charges as shown and additional 5 % of total order amount to 
cover PAL and insurance. Taxes: Il linois residenls only. add 7% 
sales tax . 

Prices subiect 10 change wilhoul notice. 
This ad supercedes all olher ads . 

Not responsible lor typographical errors. 
MINIMUM TOTAL ORDER: $35.00 

FOR ORDERS ONLY: 
1-800-621-6827 

(In Ill inois: 1-312-256-7140) 

INFORMATION & 
INQUIRtES: 

1-312-256-7140 
HOURS: 8AM-5PM Central Time 

Monday·Friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 

ON THE SAME PRODUCTS AND OUANTITIES! 
DISK WORLD!. Inc. 

629 Green Bay Road. Wilmette. Illinois 60091 

()I~K 
WORlll! 

PRINTER 
RIBBONS: 

at 
extraordinary 

prices! 
Brand new ribbons. manufactured to Original Equipment 

Manufacturer's specifications. in housings. (Not re-inked or 
spools on ly.) 

LtFETtME WARRANTYt 

Epson MX-70/80 .. $3.58 ea. + 25¢ Shpng. 
Epson MX-100 .... $4.95 ea. + 25¢ Shpng. 
Okidata Micr083 .. $1.48 ea. + 25¢ Shpng. 
Okidata Micr084 .. $3.66 ea. + 25¢ Shpng. 

FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Illinois: 1-312-256-7140) 1-312-256-7140 
HOURS: 8AM-5PM Central Time. Monday·Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND OUANTITIES! 

DISK WORLD!, Inc. 
629 Green Bay Road . Wilmette. Illinois 60091 

()I~K 
I WORl()! 

The best eal 
on 3M diskettes 

you've ever seen! 

FREE! 
FLIP N' FILE 15 
with every order 

for 5.25 /1 SSDD and DSDD. 

$1.42 ea. - 5.25" SSDD with FREE Flip n' File 15 
5.25" DSDD with FREE Flip n' File 15 - $1.74 ea. 

100% LIFETIME WARRANTY 
This is a Super Special promotion. It 

was supposed to end around the end of 
May. 

But we decided to buy more than 
1,000,000 3M diskettes packed in the 
FREE Flip n' File 15's .. . and give you 
the benefits of this terrific value . 

One word of warning: this offer is 
limited only to supplies on hand. Once 
these supplies are used up, the prices 
stay the same ... butthere's no free 
Flip n' File. 

The last time we ran an offer like 
this, everything was sold out in about 
six weeks. 

So. don't wait. Order now. 

Other 3M diskettes: 
(Fl ip n' File offer does not apply.) 

5.25" SSDD-96TPI . .. .. . . $2.06 ea. 
5.25" DSDD-96TPI ....... $2.57 ea. 
5.25" DSDD-HD for 

IBM PC/AT . ... . .. . . $3.93 ea. 
3.50" SSDD-135TPI for 

Apple Mac ...... .. $2.86 ea. 

DATA CARTRIDGES 
100% certified 3M data car tridges. 

DC-1000 .. .. .......... $13.90 ea. 
DC-300XLP ........ . ... $19.83 ea. 
DC-600A ........... . .. $22.13 ea. 

Sold in cases of 10 only. 
Add $5.00 shipping per 10. 

()I~K A_ D1a\ributo, 3M In __ lng 

WORlll! Producto 

Inquiry 104 



Please call wI your System Requirements so that we may 
quote the configuration thai best fits your needs. 
CROMEMCO 10MHz 68000 UNIX-5 Systems 
CS-l00HSOX20E 2Mb ECC RAM 50"lb H.o. $13,849 
INTERCONTINENTAL MICRO SYSTEMS 12 User Hi
Speed 16 Bit System. Includes 1Mb Automatic Cache 
Buffer, Dual 8" Floppies, 25Mb Fi xed and 25Mb 
Removable Hard Disk (Complete Back-Up in 5- Min.) 
256K Ram Per User. Turbodos 1.41 . NewWord Word 
Processor. wI Spell Check & Merge Print $750/ Mo. 
MORROW MD3. MOTTO & HRI5-XL Printer $1,595 
MORROW MD11 . MDTTO & HRI5-XL Printer $2,295 
MORROW PIVO T I & " 1' .S Lb Portable w/ 4 HR Battery 
IBM Compatabi li ly. Expansion Capabilily, SIW & More 
CaN For Our Dual Drive Lumlcon Screen SpeclaH 
MOTOROLA 16 User MEGAFRAME with Parallel 
ProceSSing. UNIX System S & VAX 7S0 Power CALL 
ST-l00 PCI XT COMPA T. wlDual SV," DRVS .. PARA. & 
SERIAL PORTS. 6 SLOTS. MONO. or RGB Video CTRL. 
2S6K RAM MS-DOS 2. 1 $1,095 wI 10Mb H.D. $1 ,595 
VIASYN 8161286 wI 40Mb & Tape $8,095 
VIASYN 8161C- H40 wI Sv." X 8" FLPY 'S $6,795 
VIASYN 816110-H40 wi Two 5Yo" FLPY'S $5,395 
CALL FOR OTHER SYSTEM CONFIGURA TIONS 
ZENITH I SO-PC COMPATIBLE SEE PAGE 50 

S-100 Bus Boards 

ADVANCED DIGITAL PC-SLAVE W/ 256K . 8 MHz 8088 
CPU, 2 SPorts. RTNX SIW-For Multi-User PC $595 
ALLOY PC-SLAVE/16 256K to 768K RAM CALL 

PC-Video/Graphics Boards 
STB GRAPHICS PLUS" with Para!. PRT Port $240 
STB MONO PLUS /I with Para!. PAT. Port $155 
STB CHAUFFER No Drivers Needed $255 
TECMAR GRAPHICS MASTER 16 Color Hi-Res $439 
TECMAR GRAPHICS TENDER RGBlPRT. PORT $189 

Graphics And CAD 
PFS Graph CALL 
VECTRIX Graphics Systems Utilize 9 Bit Planes and 
have 384K RAM to Operate tndependenUyofHostVideo 
Controlle r and RAM Memory 
VECTRIX VX384A Stand Alone RS232 Co-proc. CALL 
VECTRIX VXI301 13" RGB Analog Monitor CALL 
VECTRIX VXI901 19" RGB Analog Monitor CALL 
VECTRIX VXIPCB 512 Col./Pal!. of 16,800.000 CALL 
VECTRIX VXTB II"Xl1 " Graphics Tablet CALL 

PC-Scientific/ Industrial Boards 
TECMAR BASE BOARD 96 Digital 110 Lines $219 
TECMAR DADIO D to A Up to 24 Devices $249 
TECMAR IEEE-488 Board $249 
TECMAR LABMASTER wI TM40 PGL Option $865 

Monitors & Terminals 

We have Access to all Well Known Brands - ORDER 
CORRECTLY - SOFTWARE IS NOT RETURNABLEI 

Accounting 
CORE SOFTWARE'S FASTRAK: A DATA FLEX 
Application for all Your Accounting Needs Supporting 
All Networks & Operating Systems CALL 

Spreadsheets & Integrated Pkgs. 
ASHTON-TATE Framework 
LOTUS 1-2-3I SYMPHONY 
MOBS Knowledgeman 
PFS Plan 
SORCIM Supercalc-3 Better Than 1-2-3!!!! 

CALL 
$299/$429 

$319 
CALL 
$209 

Operating Systems & Utilities 
BORLAND SideKick Windows & Calculator CALL 
COMPUPRO/VIASYN CPM at Affordable Price. 
CROMEMCO COMPLETE LINE GOOD ECONOMIES 
DIGITAL RESEARCH Complete line up to 35% Oil 

Language And Tools 
BD SOFTWARE " C" Compiler 8" SS SO 8 BIT $95 
COMPUTER INNOVATIONS C~6 "C" Compiler $299 
COMPUVIEW VEDITIVEDIT-PLUS $1151$169 
DIGITAL RESEARCH Most Products in Stock CALL 
LATTICE "C" Compiler (Ask About Options) $299 
MICROSOFT Complete Line CALL If you purchased before calling us. you probably paid 

100 much! We stock ACKERMAN DIGITAL. ADVANCED 
DIGITAL, CCS, VIASYN, CROMEMCO, HUDSON, TATUNG CM- 1322 640X200 RGB-SATI SFACTION Data Base Managers 
ELECTROLOGICS, INTERCONT. MICRO, KONAN, GUARANTEED. It I'uts Competition to Shame! $395 
MULLEN, PICKLES a TilOOT. SYNTECH DATA, TATUNG CM! I360 Like 1322 wi th Green & Amber 
TARBELL, TECMAR, TRANSEND, VECTOR ELEC. Switch PLEf SE ASK ABOUT OUR "HO:r SPMES. 
A few Of This Month's SPECIALS Are: LOANER PuLICY $4111 . 
COMPUPRONIASYN RAM 22, 256K STATIC TATUNG CM"J370 72OX480 RGB wI RN Switch Long 
COMPUPRO/VIASYN RAM 23. 128K STAT C Persist Phos. Works wI STB', SUPER RES 400 $419 
DUAL NEW BOARD SPECIALS TATUNG MM-1222GJ.A H.i:.8es 12"TT[(IBI.II1 $1197125 
MACROTECH 25605T151 -ST STATIC TAXAN MONITORS Cantor L_ Pllee. 

::g:~~~g~ ':i:-'i;: ~~:~~.¥gUAL PRIO.!:~~[:::;TE~CfJMftAR 640~ RGB, GRN Switch Long Phos -'519 
,. NITH ZVMI23A.(Green) 122A (Amber) $"85/$89 

MACROTECH MSR-1I1Mb DYNAMIO RAM ZENITH ZVM135 HI-fiES RGB wI Green Switch $44 

ASHl'ON-TATE dBASE" & II/ BESl' ~ICE 
D~TAFl.U>~ILEIREC " RD Locking Multl-Us8f Ci\LL 
,PFS FILEIFI FlORT . CAL) 

SYNTECH DATA SYS - 4~ OFF PRESENT STOCK UBERTY T RMINALS IV I S r ... 
VECTOR RAM 17 64K Static $319 " .w . ariab II crol on9L.""reen, MICROPRO W()RD~TAR. Etc. 
VECTOR INTERFACER I Dual Serial Amber 14 '. DEC Compat,b' l ,ty. Extra Pages of Memor;y'~STAR NqWWORO'wl Money Bacl( Guat. 
VECTOR INTERFACER 113 Para., 1 erial $229 LlNKG;~~~S~o~:~~t~~~~~ ~~c:~B ' OASl8 'r E WORD PLUS Sp&1I Check, CPIM86 $89 

LINK 1251PC wI PC Emulating 'lldeo & Keybd CALL PFS WR TEIFlROOF CAL CALL 

Mainframe & Drive Enclosures 
IkrEGRANDi l00 7 Slots and 2 X 8" Drives $475 
JMR IH5 5 '1,,' H.D. Cabinet $189 
MPS 5500 S Yo" H.D. & FLPY OR TAPE $209 
MICROWARE 511001 Dual Hor. 'h HI. 5W' FLPY $75 
PARA DYNAMICS 3820S PRONTO $1,150 

Floppy Disk Drives 
MITSUBISHI 2894 STD.l2896 'h HT. 8" $395/$369 
MITSUBISHI 4853 HALF HT. 5';' '' 96TPI DSDD $139 
TANDON l00-2A IBM-PC Compatible $109 
TEAC FD55B & MITSUBISHI4851 5Yo" 'hHT. $95 

Hard Disk Subsystems 
PC-INSIDER/ PC-OUTSIDER H.D. SERIES FOR IBM 10 
to 116Mb Formatted wI Controller & All Cables. 
Hardware & PI S or PC Style Cabinet from $559 
WANTEK 60Mb 'h HT. Sireaming Tape for PC $1,200 
CALL For DLR &Jor OTY. PRICES on HARD DISKS: 

MITSUBISHI ~~ I{ODfME 
MICROPOLIS OUAMUm Amcodyne 

S-100 BUS SUBS YSTEMS Supporting Turbodos. 
Concur. Dos. CPIM 80 & 816 Operating Systems CALL 

TAPE BACK-UP 10Mb SV," 'h HT $539 

PC-Multifunction Boards 
We Have a Good Selection of Multifunction and Memory 
Boards for PC. XT. AT. JR, AT & T, and PC Portables 
STB BIG BYTE 384K $210 
STB GRANDE BYTEI PC-AT 2.5Mb $789 
STB RIO GRANDEI PC-A T 1.5Mb. 2 S. p. & G $659 
STB RIO PLUS " IPC & XT 384K $299 
TECMAR CAPTAIN 384K w/Treasure Chest $220 
TECMAR JR. CAPTAIN 128K w/Treasure Chest $289 
TECMAR EXPANSION CHASSIS With 8 Slots $675 
TECMAR MAESTRO 2.5Mb $895 
TECMAR WA VE 256K Fits XT Short Slot $209 

WYSE 50175 TERMINALS In Stock $4391$591 

Printers & Plotters 
BROTHER HR-10 12CPS Daisy wI TRAC .• S&P $265 
BROTHER HR-15-XL 17CPS Daisywheel S or P $359 
BROTHER HR-35 36 CPS Daisy"heel S or P $699 
BROTHER M1009 50 CPS Dot Matrix 6.6 Lbs. $189 
CITIZEN MSP-25 200150 CPS IS" ULTRA QUIET $599 
EPSON LX80 . RX100+. FX80+. FX100+ . LQI500 CALL 
HOUSTON INST. PL OTTERS & DIGITIZERS CALL 
OKIDATA New 182 Quiet 120 CPS & 60 CPS CALL 

Networking & Switch Boxes 
GILTRONIX MANUAL AND A UTOMA TIC SWITCHING 
UNITS to Fit all of Your SHARED Printer. Terminal , 
Modem, and Other Peripheral Needs. From $79 
INTERCONT. MICRO LAN-PCI LANS-l00 $469/$359 

Printer Buffers 
JOHNA THON FREEMAN UPB 64K FORMERLY TTX in 
andlor Out Serial andl or Para llel $169 
PRACTICAL PERIPH. MICRO BUFFER 64K CALL 

Modems 
HAYES SMA RT MODEM 1200. RS-232 $449 
HAYES SMART MODEM 2400 Universal $6611 
PRENTICE POPCOM wI PFS Access C150/X150 $315 
PROMETHEUS PROMODEM 1200 Hayes Compatible 
wI Built-In PWR Su pply-RS232 Stand Alone Unit $289 
OPTIONS FOR PROMO OEM 1200 ARE: 
OPTION: PR OCESSORI64K MEMORY $75/$35 
OPTION: ALPHANUMERIC DISPLA Y $79 
PROMETHEUS 1200A Apple II , 11+, lie Card $295 
PROMETHEUS 1200 BI PC wI PROCOM SI W $265 
PROMETHEUS 1200M MAC-PAC wI Software $329 
U.S. ROBOTICS COURIER 2400 Baud $499 
U .S. ROBOTICS S-I00 BOARD 30011200 $295 
U.S. ROBOTICS PC MODEM wl Telpac Software $249 
U.S. ROBOTICS PC-MODEM With Clock-Cal/Battery . 
Printer Port, 256K & Telpac $459 

Diskettes Cartridges 
3M TAPE CARTRIDGES 300XL & 600A in Stock$29.95 
DYSAN DISKETTES Low Prices From $19.50 
DYSAN Hard Disk Cartridges 5'1," & 8" $99/$150 
FUJI FILM FLOPPY DISKS Low PrieM From $16.50 

Power Solutions 
FORTRON PCI XT Rep lacement PIS 140 Watt $149 
SAFT SPS1000VAlSINE WA VE lmSEC Switch CALL 
SOLA MINI UPS 7SO Watt Sine Wave HIGH INRUSH 
(4500 Watt) 100% Batt. Op. wl o Switch-Over CALL 
TRIPPLITE BC-42S-FC 425 Watts 15-20 Minutes $439 
TRIPPLITE ISOBAR Line Suppressor-Filters from $40 
TRIPPLITE SB-l000 Watt w/80 Amp/ Hr. Battery $695 

Testing Devices & Software 
DATACOM TRI-STA TE RS232 V.24 Breakout $175 
DYSAN Floppy Analyzers CALL 
FLUKE 77 DVM wI Holster $119 
RID-DYMEK FLPY DRV DIAGNOSTIC DISKETTE $25 

Chips 
We Have Some of the LOWEST PRICES in the Nation!! 
64K, 256K, 8087 & 80287 CALL 

Hobby Corner 
APPLE PASCAL $95 
CCS 2810 280 CPU wI Serial Port $209 
DIGIAC 64K Dram wl o Ram. Works for N .S. Horiz $89 
ITHACA BDS 64K, 6 SID wI I . XPU . Pascal from $100 
MICROSOFT SOFTCARD APPLE II or 11+ CPI M $95 
MORROW A811 8" SSDD Add-On Drive $495 
NORTHSTAR ADVANTAGE 8116 UPGD. w/64K $229 
NORTHSTAR ADVANTAGE GlMSDOS wI CPI M $195 
S-loo EPROM BOARD 16K $89 
SYNTECH DATA PROM 100 KIT $89 
TRANSEND VB3A (24) Kit Video Board $295 
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"The MegaKit™'' 
BUILD YOUR OWN PC-XT 

No Soldering Required - You Only need To Assemble Parts 
Learn As You Build - Fully Illustrated Instructions 

All Parts Compatable 

SYSTEM KIT INCLUDES: 
MotherBoard 
• Fully Assembled and 

Tested Mega-Board 
• Mega-Bios Rom 
• 256k RAM 
Enclosure . 
• Mega-Case 
Power Supply 
• 130 Watt! Switch ing 
Keyboard 
• Keytronics 
Data Storage 
• One DD/DS Floppy Disk 

Drive 
• Disk Drive Controller 

Card 

ALL ITEMS SOLD SEPARATELY 

ALL PARTS TESTED TO BE COMPAT I BLE WITH MEGA-BOARD 

• 
• • • • • 

12" Color Monitor with RGB 
Color Graphic Card 
Floppy Disk Drive 
10 MBYTE Disk Drive And Controller 
20 MBYTE Disk Drive And Controller 
Addition Memory Kits 
64k - (64k RAMS) 
256k - (256k RAMS) 

'IBM and IBM PC are trademarks of International Business Machines 
408 BY T E • AUGUST 1985 

Good Quality HiQh Quality 
$499.00 
$250.00 
$145.00 

leall 
$129.00 
$125.00 
$499.00 
$700.00 

leall 
leall 

leall 
leall 

leall 
leall 

© 1984 Display Telecommunications Corporation 
Inquiry 105 
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(Allows horizontal mount
ing of compatible expan
sion cards for easy bus 
expansion and custom 
configuring) (Board has 
62 pin gold plated compat
ible connector) 

• • - • • • 

Full Mega-Byte Ram Capacity! 
On board! 
(With parity) 
o 256K Bytes using 64K chips 
o 1 Mega Bytes using 256K chips 

MegaBoard Products On 
Display at the fol/owing 

locations: 
Hawaiian Industrial Instruments 
1154 Fort Street Mall, Suite 200 
Honolulu, Hawaii 96813 
808 533-4132 
Electronics Projects Inc. 
30 Airport Blvd 
Mobile, Alabama 36608 

- - - - --TM - -- -~-- - ----- ---- - ----- ---- -- ----- -- -- --.. ---- - --. . -~---- --- ---------- ---------• ---..-- -----• - ---• - -- -------

FREE! Displaytel'M 
Exclusive. 
Our Commitment to 
Microcomputer 
Education! 

FREE Intel 8088 
Data Book with each 
Mega-Board™ Order! 

Wire Wrap Area 
To facilitate special custom 
applications! 

Triple-tested, fully 
socketed and assembled 
with IC's. 

Includes highest quality PC board 
with gold plating, silk screen, 
solder mask 

I ORDER NOW!!! I Fast, friendly service I 
.CALL.: 214-607-1DTC 
~ -.. m~~ 

" IBM and IBM PC are trademarks of International Business Machines 

Inquiry 105 
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Name Brand Quality 
Toll-Free Ordering 

Fast Delivery 
Call Communications Electronics 
Diskette order desk 
800-USA-DISK 
In Canada 800-CA1-DISK 

Choose your brand 
Choose your price 

Product Description 

8" SSSD IBM Compatible 128B/S, 26 Sector 
8" SSSD Shugart Compatible, 32 Hard Sector 
8" SSDD IBM Compatible(128 B/S, 26 Sectors) 
8" DSDD Soft Sector (Unformated) 
8" DSDD Soft Sector (256 B/S, 26 Sectors) 
8" DSDD Soft Sector (512 B/S, 15 Sectors) 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) 
5¥." SSSD Soft Sector w/Hub Ring 
5V. " SSSD Same as above but bulk product 
5 V." SSSD 10 Hard Sector w/Hub Ring 
5¥." SSDD Soft Sector w/Hub Ring 
5¥." SSDD Same as above, but bulk product 
5'1." SSDD 10 Hard Sector w/Hub Ring 
5¥." DSDD Soft Sector w/Hub Ring 
5V." DSDD Same as above, but bulk product 
5V." DSDD 10 Hard Sector w/Hub Ring 
5¥." DSDD 16 Hard Sector w/Hub Ring 
5¥." DSDD SJLft Sector 96 Tracks per inch 
5¥." DS Highoensity Soft Sector for IBM PC AT 
3W' SSDD Soft Sector micro-floppy 

For more information 
about this brand call: 

410 BY T E • AUGUST 1985 

Super Disk 
diskettes 1:.":. 
$0.49 each 

S.,.r ollk 
hrt# 

6431-Z 

6437-Z 

6481-Z 
6487-Z 

6491-Z 
6497-Z 

6501-Z 

CE .... l 
100 ,ric. ,.r dllk 1$1 

0.74 
0.54 

0.84 
0.64 

0.94 
0.74 

1.49 

UIIII •••• rr.1Ily 
fir .,. I.,. II 'I,., Ollk ClR 

800-USA- DISK 
I. 11,11," 313-973-1111 

Wabash 
diskettes I:,'~ 
$0.72 each 

CE qUIll 
WI~II~ 100 ,ric. 
hrt # ,.r dllk ($) 

F111-Z 
F31 A-Z 

F131-Z 
F14A-Z 

F144-Z 
F145-Z 

F147-Z 

MllA-Z 

MIIAB-Z 
14U-Z 
MI3A-Z 

11113AB-Z 
M43A-Z 
M14A-Z 
M14AB-Z 
IIIUA-Z 
M54A-Z 

MI6A-Z 
M18A-Z 

C13A-Z 

1.59 
1.79 
1.89 
2.09 
2.09 
2.09 
2.09 
0.89 
0.79 
0.89 
0.99 

0.89 
0.99 

1.09 
0.99 

1.09 
1.09 
2.49 
3.99 
2.74 

ur.II •••• rrilly 
fir .. ,. 1,1. II W.hd gil 

800-323-9868 
I. 11111111 312-593-6363 

BASF 
diskettes 1:.":. 
$1.12 each 

CE qllll 
BUF 100 ,riel 

flrt # p.r dllk 1$) 

54974-Z . 1.24 

54980-Z 1.44 

54112-Z 2.99 

UI.II •••• rn.1y 
fir ... 1.1. II IAIF .. " 

800-343-4600 
II 1II111 .. h .. 1I1 617-271-4000 

Memorex 
diskettes 1:.":. 
$1.12 each 

CE qUil 
M ••• III 100 ,riel 
flrt # p.r dllk ($) 

3062-Z 
3015-Z 
3090-Z 
3102-Z 

3104-Z 

3481 -Z 

3491-Z 

3501-Z 
5500-Z 
6100-Z 

1.84 
1.94 
2.19 
2.59 

2.59 

1.24 

1.69 

2.49 
3.99 
2.49 

UIIII ••• ,rrllly 
fir .11 "I. H 1 ... rIIl cd 

800-448-1422 
IlljltFrljl, 91.-4,. ET 

Inquiry 60 



Now ... name brand quality at CE prices 
Now, you can buy all of your diskettes from CE at prices less 
than "unbranded" generic diskettes. Your data is valuable, 
so why take chances using a diskette that could be so 
unreliable that the manufacturer refuses to put their name 
on it. Compare our prices on our world famous name 
brand diskettes to what you are currently buying. To save 
you even more, CE also offers bulk product where 100 
diskettes are packed in the same box without envelopes or 
labels. Since we save packaging costs, these savings are 
passed on to you. Diskette envelopes are also available 
from CE. These super strong and tear resistant Tyvek® 
envelopes are only $15.00 per 1 00 pack. Use order:#= TE-5 
for a 100 pack of 5%" diskette envelopes. 

Quantity Discounts Available 
Our diskettes are packed 10 disks to a carton and 5 or 10 
cartons to a case. The economy bulk pack is packaged 100 
disks to a case without envelopes or labels. Please order only 
in increments of 100 units for quantity 100 pricing. With the 
exception of Qulk pack, we are also willing to accommodate 
your smaller orders. Quantities less than 100 units are available 
in increments of 10 units at a 20% surcharge above our 100 
unit price. Quantity discounts are also available. Order 200 
or more disks at the same time and deduct 1 %; 300 or more 
saves you 2%; 400 o'r more saves 3%; 500 or more saves 4%; 
1,000 or more saves 5%; 2,000 or more saves 6%; 3,000 or 
more saves 7%, 5,000 or more saves 8%, 7,500 or more saves 
9% and 10,000 or more disks earns you a 10% discount off our 
super low quantity 100 price. Almost all our diskettes are 
immediately available from CEo Our efficient warehouse 
facilities are equipped to help us get you the quality product 
you need, when you need it. If you need further assistance to 
find the flexible diskette that's right for you, call the appropriate 
manufacturers compatibility hotline telephone number listed 
at the bottom of this ad. 

Verbatim 
diskettes l:'"~ 
$1.17 each 

Vllbltilll 
Plrt # 

28820·1 

28821-1 

CE qUIlt 
100 prica 

,Ir dllk ($1 

1.29 

1.69 

Ut,II., WIITIIIy 
fir .. ,. I,f. II V'~ltl. ull 

800-538-8589 
I, C.nlllli. 408-245-4400 

Inquiry 60 

Diskettes 

Fuii 
diskettes I:.':. 
$1.17 each 
Full 

Plrt # 

F01 S-128N-I 

F020-1 

F02 0-1 024-Z 

M010-1 

M020-1 

M020-96TPI-Z 

CE qUint 
100 priCI 

plr dllk ($1 

1.94 

2.89 

2.89 

1.29 

1.69 

2.79 

UI.III111 WllTlnly 
Ft, .... III ... Fill cali 

800-223-6535 
I, Now YIII< 212-736-3335 

-M2i:iXls_ 
TOK 

diskettes l::'"~ 
$1.17 each 
TOK 

Plrt # 

Fl-S-1 

F2 o-S-l 

F2o-S1024-1 

Ml0-S-1 

M20-S-1 

M20X-S-I 
M2Ho-S-Z 

CE qUInt 
100 priCI 

plr jllk lSI 

2.34 

2.89 

2.89 

1.29 

1.69 

1.99 
4.99 

Utlllllli WIITIIIy 
Fir .. rt II" .1 TOI( elll 

800-645-6571 
II Now Yell< 516-625-0100 

Buy your diskettes from CE with confidence 
To get the fastest delivery of your diskettes, phone your order directly to 
our order desk and charge it to yourcredit card. Written purchase orders 
are accepted from approved government agencies and most well rated 
firms at a 10% surcharge for net 10 billing. For maximum savings, your 
order should be prepaid. All sales are subject to availability, accept
ance and verification. All sales are final. All. prices are in U.S. dollars. 
Prices, terms and specifications are subject to change without notice. 
Out of stock items will be be placed on backorder or substituted for 
equivalent product at no extra cost to you unless CE is instructed 
differently. A $5.00 additional handling fee will be charged for all orders 
with a merchandise total under $50.00. All shipments are F.O.B. CE 
warehouse in Ann Arbor, Michigan. COD terms are available, in U.S. 
UPS areas for$5.00 extra, and are payable with cash or certified check. 

For shipping charges add $8.00 per 100 diskettes and/or any 
fraction of 100 8-inch diskettes, or $6.00 per 100 diskettes and/or any 
fraction of 100 5%-inch or 3%-inch diskettes for U.P.S. ground shipping 
and handling in the continental U.S. UPS 2nd day air rates are three 
times continental U.S. rates. For Canada, Puerto Rico, Hawaii, Alaska, 
or APO/FPO delivery, shipping is three times the continental U.S. rate. 

Mail orders to: Communications Electronics, Box 1045, 
Ann Arbor, Michigan 481 06 U.S.A. If you have a Visa or Master 
Card, you may call and place a credit card order. Order toll-free 
in the U.S. Dial 800-USA-DISK Iii Canada, order toll-free by 
calling 800-CA1-DISK If you are outside the U.S. orin Michigan 
diaI313-973-8888. WUI telex anytime 671-0155. Order today. 
Copyright @ 1985 Communications Electronics Inc. Ad #061585-Z 

4~OMMUNICATIONS 
"ELECTRONICS INC. 
Computer Products Division 
Box 10450 Ann Arbor, Michigan 48106-1045 U.S.A. 
Call toll-free 800-USA-DISK or outside U.S.A. 313-973-8888 

3M 
diskettes l:'"~ 
$1.21 each 

CE qUint 
3M 100 priCI 

Pllt # plr disk ($1 

8SSS0-1 t .89 

8SS00-1 2.39 
BOSOO-I 2.74 

BOSOO-l024-1 2.74 

5SS00-RH-I 1.34 

50S00-RH-Z 1.89 

50S00-96RH-I 2.79 
50SH0-96-1 4.99 

3SSMO-I 2.99 

UI.III111 WllTlnly 
fir .tft I.,. II 3. call 

800-328-9438 
I, MIII ... II 612-736-9524 

Kodak 
diskettes l::'"~ 
$1.30 each 

Kdlk 
CE qUint 
100 priCI 

Pllt # plr dllk ($1 

108-4284-1 2.39 

134-7376-1 2.69 

125-3763-1 3.14 

126-3789-1 3.14 

111-1806-1 1.44 

177-3688-1 1.74 

130-4344-Z 3.69 
198-4806-1 5.89 
127-3382-1 3.24 

UIIII .. 1 W.lTlnly 
Ft, .... 1.1 ... Kdll call 

313-967-1600 
MoodltFrldlj 10& .... 4'111 ET 

DDY$!!:f1 
DI.kette 

Oysan 
diskettes I:.':. . 
$1.53 each 

CE qUIlt 
Ojun 100 priCI 

Plrt # ,Ir disk ($1 

800501-1 2.39 

800605-1 2.69 
B00803-1 3.14 

B00839-1 3.14 

B01187-1 1.69 

802060-Z 2.49 

802067-1 @ 
802914-Z 4.99 
807821-1 3.24 

ure" •• W.1T1n1y 
Fir .. fI IIII II O,UI att 

800-552-2211 
I, C,lI1tr1ll 408-970-6096 
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FREE Disk Tub with Every Order Over $20 - ~OldS 60 5Y4" Disks 

Apple Compatible Drives 
Micro Sci 

A-2orA-20FuIlHT . .. 5 159 
Controller 60 

CCU 
FD525ASlimlineforllE . 
FDS25C for lie .............. . 
FD555A FullyCompatible Full Ht 

* 18cps * Letter Quality 

. $~49. 

.5 129 

. 139 

. 5 139 

Brother Dist_ by Dynax 
HR15XL,12Cps .. . ......... ...... 5 349 
HR25, 25 cps . . . . 625 
HR35, 36 cps . 835 

Taxan425 
* H I-ReS Color .' . * Swltchable to Oreen 

$189 

Hard Disk 
10Megw/cont.&pwrsupply . ...... 5995 

5%" Disk Drives 
Teac 

FD55A,160K ... . .... 5 99 
FD55B,360K ...... .. 95 
FD55F, Quad Density . . . . . . . . . . . . . 129 

All Teac's are Half Heights 
Tandon 

TM1 ()(}2, 360K . . . . . . . . . .... 5 99 
TM101-4, Quad Density . . . . .. 269 

Mltsubishi 
4851,360K1I2Height . ... .......... 5 129 
4853, Quad Den. 112 Height . . 139 

Hard Disk 
10 Meg w IIBM Controller . . . S 499 

8" Disk Drives 
Siemens 

FDD-1()(}8sglside .. 5 129 
FDD-2()(}8 Dbl Side 189 

LX-80 
RX-80(120CPS) 
RX-80FT We Will 
RX-100 + Beat ALL pricing 
FX-80+ 
FX-100+ 
LQ1500 
JX-80 We are an Authorized Dealer 

Okidata 
OK1182 . . . . .......... ~o((lc, ... . 5 229 
OKI84P .......... . {\~\a'l,. C," " " 669 
OKI84S . . . .. ~\\)g 11-\\ O'f..\ .. 749 
OKI192 .. f9.~~ ... -.rJ I ....... 359 
OK1193 . .. ...... . ........ .. . .. 585 
OKI MATE20CoiorPrinter 239 

A B SWITCHBOX 
Par. orSer .. .. .... .... .. 5 69 

Amdek 
300G, Hi-Res Green . . . .... 5 125 
300A, Hi-Res Amber . . . . . . . 134 
310A, Monochrome Amber 158 
300 Hi-ResColorComp. . . . . . . . . 275 
500 RGB Composite . . . . . .. 399 
DVM Board for Apple RGB . . 119 

Taxan 
425 Color RGB ....... . ... ....... 5 389 
440 Ultra Hi-Res . 519 

Sanyo 

5114" & 8" 
Power Supply & Cabinets 

JMR 5%" 
singlecabinetw/pwr .... 
DualThinlinecabw/pwr . 

. .. 5 79 
89 
89 Dual cabinet & Power . . ...... . . . . 

All have 6 month warranty 
JMRS" 

sgl. Cabinet w / pwr & fan . 
Dualw/pwrfor2 thinlines 
Dualw/pwr&fan .. 

. .... 5 229 
239 
279 

---------- --- ---

Fourth Dimension 
Card & Cable (For Apple) .......... 5 45 

Microtek 
Dumpling GX(GrapplerCompatible) 5 75 
Dumpling GX exp to64K . . . . . . . . .. 145 
DumplingGX16KW/16Kexpto64K . 160 

Okidata options 
Tractor for 82 & 92 . . .. 5 59 
Serial Interface . . . . . . . . . . . . . . . 85 

Orange Micro 
Grappler + ... . .... . . . .. ... .. 5 84 
Grappler + w/16K .............. 149 

Epson Accessories 
Epson Seriallnterface .. " . ....... . 5 99 
LetterWriter NCQ Kit 59 
LX-80orFX-80Tractor . . . . . . . . . . 39 

princton Craphics 
MAX12, MonochromeAmber 
HX12, RGB Color ........ . 
SR-12 w / Doubler Board .. 

IBM 
Monochrome Green . 
Color Hi-Res . . 

Zenith 

.. 5 169 
449 
775 

. .. $ 239 

. . . 559 

ZVM122 .... . 
ZVM123 .. .. . 

........ . ..... $ 95 
95 



ISMXT 
* One 360K Drive * One 10 Meg Hard Disk 

$2595 

US Robotics 
* 2400 Baud * HaveS Compatible 

$569 

64K upgrades 
* Nine 4164, 200ns * 1 Year Warranty * Nine to a Set 

$6.95 

" 

, 

APPLE EXTRAS 
ALS 

zEngine .......... 5 119 
CPM 3.0card .. . . . . . . . . . . . . . . 240 

CCU 
RF Modulator .. . ....... .. ..... $ 9 
Fan w / Surge . . . . . . . . . . . . . . . . . . 34 
16K Mem. card 1 yrwar . . . . . .5 45 

Micro Max 
viewmax80, 80 cal. card .......... $ 135 
Viewmax80EIFforllEl64K . 120 

MicroSOft 
Premium Soft Card liE . . . . . ... 5 369 
SoftCardlZ80lw/64K ... 279 

MicroTek 
Serial Interface . . . . .... . 5 89 

Inquiry 61 

RETAIL STORES: 
11976 Aviation Blvd. 
Inglewood, CA 90304 
16129 Hawthorne Blvd. , Suite E 
Lawndale, CA 90260 

MAIL ORDER: 
P.O. Box 1936 
Hawthorne, CA 90250 

ISM AT 
* Enhanced 

$4495 

liE cpu 
Macintosh . 
IIcPortable 

Apple 
................... 5 790 

1895 
... . 899 

Hayes 
MicroModemllE . ........ 5 169 
300Baud ........ . . . . . . . . 169 
1200B IBM Internal 349 
1200 . . 379 
2400 Baud 599 

Anchor Automation 
MarkXII,1200Baud .............. 5 219 
Mark X, 300 Baud Stand alone . 149 
Express 1200 Baud 269 

Ast Research 
Six Pack + w / 384K . . .. 5 299 

Hercules 
Color card . . . . . . ..... . .... 5 149 
GraphicsCard . . 304 

Helix Technology 
MemoryBoardD-Ktos12K .... 10-Kl5 119 

IBM 
Monochrome Adapter ........... 5 219 
Color card . . 225 

Paradise Systems 
Multi-displayCard . . .. 5 329 
NewModularcard ............ 260 
5 Pack Multifunction . . . . . . . . . . . 160 

Quadram 
Quadlink . . . . . . . . . . ......... 5 349 
64K Upgrade AT Upgrade 
64K of Mem ... 56.95 200 ns ... 589 

Parallel ..... 
Serial 

ports 
. ........ 5 79 

79 
CCU 

Color Graphics card ............. 5 119 
. Everex 

Graphics Edge . . . . . . . . . . $ 329 

Retail Hours: 
10 a.m. - 6 p.m. Mon.-Fri. 

10 a.m. - 3 p.m. Sat. 

All lllerCll.lr1dISe new We .Kcep! MC VIS,1 Wile 
Transfer COD C,111 Certified CI1PCk PO S from 
QU.lllfled flrlllS APO .lCcep!ed SI11pplllg Mlll1111urll 
sa so fil S! 5 poundS TolX (.l llf ornl,1 Res Only .1dd 
u' " S.lleS t.lX Ali returns sulJlect to 15 ', resrock · 
1I1Cj cll.lrqe Advert ised prICes for M.111 Order only 
Ret.ll l pnces sllCjl1tly higher 

Prices SubJPct !o Cll.lllqP 

Compaq 
Portable IPC Compatiblel 2, 360K Drives 
256K of Memory ................ 51899 
Compaq + w/10Meg . 3300 
Deskpro1 . . . . . . . . . . . . . . . 1995 
Deskpro2 2250 
Deskpro 3 3900 
Deskpro 4 ........... . Call 

IBM 
PC256K, 2 Drives ................ $1499 
XTw /10Meg,256K ...... 2595 
AdditionaiMemOry64K . . 9 
ATStandardconfig. . . Call 
ATw/20meg .................... Call 

Add 550 for Configurations & Testing 

prometheus 
Pro modem . . . . . 5 289 
Pro 1200AAppie Intw / sw 329 
Pro 1200B IBM Intw/ sw 299 
Pro Mac w / cable & sw . 379 
NO.CCable .. .. .... . . . . 12 
Alpha Disp: '" . . . . . . . . . . 89 
Options Proc. 89 

U.S. Robotics 
Password . ........... . . .... . ... 5 219 
Courier 2400 Baud 

CCU Multifunction Card 
Par. & 5er. Ports w /64K exp 384K 

569 

Clock, Calendar, Sftwr & Manuals ... 5 155 
w/384K .................... . 209 

8087'S 
8087-2 . . . ............... $ 149 
8087-3 .... . . . . . . . . . . . . 109 
8087-6 . 99 

5%" DISKETTES 
CCU 

Sgl/Dbl reinforced hub .. $11 1oofor1oo 
Dbl/Dbl reinforced hub . 13 1oofor110 

Not Bulk Packed 
Dysan 

Sgl/Dbl . ...... . ....... $33 1oofor3oo 
Dbl/Dbl ......... 39 1OOfor370 

Verbatim 
SgllDbl . . . $26 1oofor240 
Dbl/Dbl 36 1oofor340 

8" Diskettes Available - Call 

DISK ACCESSORIES 
Verbatim 

8" or 5%" Head Cleaning Kit ....... 5 9 
Flip Tub 

5%" Holds 60 disks, plexiglass ...... $ 9 

customer Service Hours: 
10 a.m. - 4 p.m. Mon.-Fri. 

John Aurentz 
(213) 618-0487 

Mail Order Hours: 
8 a.m. - 6 p.m. Mon.-Fri. 

10 a.m. - 3 p.m. Sat. 
(800)847-1718 (213)618-0477 

IOutside Californial (Inside California) 



SUNRISE COMPUTER 
BOColumn 

LCD Display 
1 0 Function Keys 

» z/' Micro ~ Optional Printer 

/ Cassette 

, "' \ \~/ 
"" \~ , , '" , , , \ \ -\ " ' \ 

' .. ' \ ,, " \ \ " \ , , , , \ " , . , , , \ - - ...,I 

~\ j , \ \ , 

\..~ -11--~ Microphone for Speaker 
Telephone and Recorder 

Internal 1200 
Baud Modem 

PRINTERS 
MATRIX PRINTERS 

Star Gcmllll-'OX l20 chaJ /SCC 
SlarGcmlnl-15X. l00 chm fsec 15 PJlPCf 
Slar Gemini Della 10, 160Ch<1f/ SOC 
ToshII)aPI351.192cnari sec letterquahry 

g~~~:~ g~~ ~~~III~ Fn:~~~:'~ ~~ra:/sec. 
Oludat.183A& p.."\rallcI IS" p.JpCr 
Olud31:i 84A & parallcl IS" paper 
EpsonLX·80 10 I20Chartscc. 
Epson FX80FT, 10· 160 char.lscc. with graphU<UI 
Epso/l FX t OOFT IS" 160cI13r./50<: with graphlrax 
Epson LQI500. t S" corespondeocequaJIIy 
Epson JX80 Color punIer 
PrOWlllm 85 10 parallel9\': paper 
Prowlilm II. parallel ! S·· paper. graphics 
Oalaproducls 0 ·600·3. balld prlnt!!r GOO LPM. 
PllllUon/x PJOO high S~(!oCd pnnlOf 300 hnes pcr minute 
PllnuOfu P600 ullra high spccd 600 hnes pcr mlnuto. 

STR·G IOX 
STR·G15X 
STR-DIO 
T05·1351 
OK I·82A 
OKI·92A 
QKI·63A 
QKI·84A 
EPS,LXBO 
EPS·FX80 
EPS·FXI()O 
EPS·l QI500 
EPS·JX60 
PRO·SS1OP 
PRO·2P 
DP5·B600 
PTX·P300 
PTX·P600 

WORD PROCESSING PRINTERS 

249.00 
365.00 
359.00 

1495.00 
299.00 
379.00 
5'900 
92900 
239.00 
399.00 
599.00 

1079.00 
579.00 
329.00 
599.or 

6985.()(, 
3995.01 
5795.0! 

5 1aIWnior FlO parallel. ,'Ochnr ISC<: PRO·F I OP 499 .00 
NEC88 10 55char /:mcond. scnallrllcrlacc NEC·SSW 1659.00 
NEC8830 55 char/sec. par'l lnlcf1acc. NEC·SS30 1659.00 
NEC3550 popular pnnlcr desrgned lor 1M 1BM/P~ NEC·355O 1599.00 
NEC20SO dcStgfl'ld lor IElM/ PC 20 Ch<:JflSCC. par I NEC·205O 689.00 
Sllvor Acod EXP500. 14 d l ar /sec. par'I rnlcriacc SAD·eXPSOO 319.00 
S,lver Reed EXPS50 17 Char / sec par 'l interlace. SRD·E XPS50 429.00 
O'ablo630 40ehall5CC serial DBL·630 1569.00 
D,ablo 620. prO(XllllOllal SpaCIfIQ. hel Z & vCII lab 20 cps. OBL·620 769.00 
JukiGlOO. 18 char ISec JUK·6100 399.00 
Jukl 6300. ,10 char /sec JUK·6300 699.00 
ComiC_ CR2. 5k bullcr. proportIOnal spacing. par I. CRX·CR2P 395.00 

TERMINALS 
Freedom 100. spill scroon. delatchable keyboard 
Oumo 102 groonphoSf1lor tcnninaJ 
AmpexOraJoguo t25grecnSCTOOn, 
Ampex OraJouge 175 Mlber screon.lwo P/lge. lunc. keys 
Wyse50, 14"greenphospho. 
Wyso 300. Eighl eolor display, splltsereen. 
Zcmth 29 termll\al, VT52 compaltble. detatch.ble keytloard. 
Tolevidco9 10 Plus, bIoc:kmode 
Tolovid(lO 925. delalchable keyboard. Z2 lunction keys 
TolcvldOO 950, graphIC char "Sp Il l scroon. 22 lune. 
Tclevidoo970. 14" gf~.' 132 column. European 

lIB-Floo 
aUM-l02 
APX·OI 25G 
APX·DI75A 
WYS-SO 
WYS-JOO 
ZTH·Z29 
IVI-9 I OP 
IVI·925 
TVI·950 
TVI·970 

495.00 
539.00 
675.00 
71 9.00 . 
595.00 

1159.00 
765.00 
575.00 
759 .00 
950.00 

1095.00 

) J ) -

\ 
Speaker 

.-
The Xerox Sunrise 1810 is by far the best value we have ever seen in a 
micro computer. This is a self contained battery and AC operated 
portable. The Sunrise was originally prices at $2995. Xerox has since 
elected to drop the computer from their product list. California Digital has 
purchased all the remaining inventory and is making the unil available al 
a fraction of its original cost. 
This portable features a built in 80 column liquid crystal display, along 
with both RF monitor and television outputs. The internal 300/ 1200 
baud modem includes an auto dial telephone assembly. The units has 
both centronics parallel and a serial port programmable to 19,200 baud. 

The self contained micro cassette is capable of capturing data lrom the 
Keyboard as well as doubling as an recorder for dictating messages. 

Output 

An optional dual floppy disk drive module, pictured above, is available 
for only $219. (when purchased with the Sunrise 1810). Also available, 
for $59 is an 80 column printer that mounts in the drive module, The 
Sunrise features a CP / M operating system which allows the operator to 
use any CP/ M program in Xerox 5 '/4' disk format and over 5000 CP/ M 
programs available in public domain. 

1200 BAUD 
UNIVERSAL 

DATA 

I> 119 The UOS·212LP is a compac1 desktop 
" modem designed to obtain all its operating 

power entirely from the telephone line thus 
efiminating the need to connect toanexler· 

nal AC power source. NOT Hayes compatible bulthe ideal 1200 baud 
modem to connect to any CRT terminal or compu ter when accessing 
dial up data bases. 
The Universal Data Division 01 Motoria original suggested list price on 
the 2 12 / LP was $ 495. but California Digital is offering al only $11 9. 

the features of tile Hayes Smart Modem 
1200 i price. Now is your opportunity to purchase a 
1200 baud modem at the price of a 300 baud modem. 

MODEMS 
Hayes Smanmodem 2400 baud modom 
FUjitsu 2400/ 1200 baud auto everyllllng 
Team 1200 Hayes Compmrble 
WoUdal a samo as QUBIE 1200 baud IBM Internal 
CT5 212AH 1200 baud, aUlodlill 

Termin al soltwamlor CTS212AH 
Promelheus 1200 supcr leatures 
Prometheus 1200B Inleln.11 PC 
Signalman M3Jk 12. 1200 baud. Hayos compahblc 
Signalman Mark VI. 300 baud Intemal PC 
Hayes Smart Modem 12oobaud. auioanswcl. outoditlJ 
Hayes 1200B lor use wl lh Iho IBM/ PC, 1200 baud 
Hayes Smanmodem. 300 baud only. aulO answOf . auto Oral 
Hayes MICfomodem II. 100 Apple dllcct connecl 
Hayes Chlonograph. llme! dale 
Penfll300/ 1200 IrIDuSlnal quality 
Umversal Oala I 03JLP. line power . auto answer 
UnivOrsal Oala 212LP. luIl1200baud duplox.hl'lO power 
Universal Data 212A, 1200 baud. Industllal line. 

HYS·2400 6' 9.00 
FUJ-19350 oI !.lC; 00 
TEM·SM 1200 229.00 
WlF·PC212A 159.00 
CTS·212AH 259.00 
CTS'212SFl 35.00 
PRM·Pl2oo 319.00 
PRM·Pt2OOB 279.00 
SGL·MKI2 239.00 
SGl-MK6 6900 
HYS-2 12AO 429 00 
HYS·I 200B 399 00 
HY5· 103AD 229.00 
HYS-MM2 27900 
HYS·CHR232 199 00 
PEN· 12AO 495.00 
UDS· t03LP 4900 
UD5·212LP 119 .00 
UOS·212A 

PLOTTE 

'tt9 ( __ 

\ 

The Com rex Comscriber I is Ihe ideal solution to make short work of translating financial am 
numeric data into a graphic presentation.Many ready 10 run programs such as Lotus \-2 -3 
Visi·on and Apple business graphics already support this plotter. 
The Comscriber I features programmable paper sizes up to 8 '11 by 120 inches, 6 inch pe 
second plot speed and 0.004 " step size. Easy to implement CentronIcs interface allows thr 
Comscriber I immediate use with the prin ter port of mosl personal computers. 
The Comscriber I is manufactured for Comrex by the Enter Computer Corporation. Th 
plotter is marketed by Heath Kit and also sold under Enters own "Sweet P" Label. This i 
your opportunity to purchase a plotter which was originally priced at $795 for only $2 19. 
Also available is a support package which includes demonstra tion software, inlerlacecable 
a muilicolor pen assortment and a variety of paper and transparency male rial. 

eRG! 
COLOR 

MONITO" 

1219 
The NEC JC- 1401D is a 13" medium/ high resolution AGB monitor SUitable for use with Ihl 
Sanyo MBC-550/555 or the IBM/PC. The manlier features a resolulion of 400 dots by 24( 
lines. Colors available are Red. Green, Blue, Yellow. Cyan, Magenta. Black and While. 
The NEC monitor ca rries the lilian-Monroe label and was originaUy scheduled for use If 
their "OHice of the Future" equipment. A change in Monroe's marketing strategy has madt 
these excess inventory which were sold to California Digital. We are offering thes( 

monitors at a Iraction of their original cost. Sanyo compatible NEG·1 40 1/S 
. 40 1lPC 



Calit=ornia 'Digital 
17700 Figueroa Street • Carsl!'n, Caiifornia·90248 

FlO DAISY WHEEL PRINTER 
~ 

LETTER 
QUALITY 

, II 

•••• ;,~ . , 

The TEC F-10 Daisy Wheel printer is the perfect answer to. a rea
sonablly priced 40 character word processing pnnter .. While thiS 
printer is " extremely" simi lar to C. ltoh 's F-1 0 / 40 Starwnter pnnter. 
Legal counsel for the C.ltoh Company have advised us that we 
should refrain from referring to the TEC printer as a Starwnter. 

ity with all computers equiped with a parallel printer port. The TEC 
F-10 accepts paper up to 15 inches in width. 

This 40 character per second printer auto installs with Wordstar and 
Perfect Writer. Features extensive built-in word processing func
tions that allow easy adaptability and reduced software complexity. 
Industry standard Centronics interface provides instant compatibil-

These printers were originally priced to sell at over $1400. Through a 
special arrangment California Digital has purchase these units from 
a major computer manufacturer and is offering these printers at a 
fraction of their original cost. 
Options avai lable include tractor feed, buffered memory and an 
assortment of printer cables for a variety of computers. 

ROUl£IIE 

FREE 
California 01g11al is altering thIS 519.95 value 
Roulette game with clock calendar absolutely 
FREE with any purchase over 550. 
To receive your FREE Roulette game your order 
must be placed by mall before the end 01 this 
month, payment muSI accompany your order and 
the FREE Aouleue game must be reques ted. 

MEMORY 

DYNAMIC MEMORY 
1·31 '2 + '00 + 

4164 ISOns. 64K 128relrcsh ICM-4164 150 1.39 1.19 .99 
41256 15005. 256 1<. IC"'··1125615O 6.95 6.50 6.25 
41 161 50ns. 16K ICM·.j 116150 1.75 1.65 1.45 
41 16200ns.16K leM"" '62oo 1.75 1.65 1.45 
41 28 lor IIJM/AT ICM-4128150 6.95 6.15 6.35 
OP8409 dynamic control le r ICT·8409 J9.oo J5.oo 29.00 

STATIC MEMORY 
2IL02200ns. 11< sllIlic ICM-2 IL02200 1.49 1.29 1.1 5 
2 1L02 450ns. II< slllllc ICM-2 1L02450 1.29 1.15 .99 
21 1245Ons. 21<Slatic ICM-211245O 299 285 2.75 
2114 Joons. II< 11" ICM·2114J00 1.95 1.85 1.75 
4044TMS 450ns. 41< 11 1 ICM-4044450 J.49 J.25 2.99 
5257 Joons. 41< 11 1 ICM-5257300 2." 2.25 1.99 
6 116 P42oonS. 21< _ 8 ICM-6 11 6200 J.95 3.85 3.70 
6 11 6 P3150nS. 21<. II ICM-611615O 4.55 4.35 4.15 

EPROMS 

DUAL SHU 
SUBSYSTEM 

1119 
The dual Shugart subsystem leatures 
two SA465 (96 tpi) 5 v.," double sided 
disk drives. Also suppli ed within the 
subsyslem is 50 watt power supply 
and a ,h,elded cable. 

drives 
are new units recently re
leased by the Shugart division 
of Xerox. The Shugart 604 is 
fully 506 industry compatible. 
Each drive is tested before 
shipment and is supplied with 
a 90 day warranty . SHU-604 

Wirlcl,e,stl~r Hard Disk Drives 
FUJITSU M2235AS 27 Meg. !i99 859 
RODIME RO·208 53 Meg. 1589 1493 
MAXTOR XT10140 140 Meg. 3895 3785 
SHUGART 712 13 Meg. '12 Ht 495 465 
SHUGART 604 6.7 Meg. 99 89 
TANDON 502 10 Meg. 419 395 
T ANDON 503 19 Meg. 695 675 

225 25 695 625 

TEAC SSB 48 
TPI 

One Two Ten 

Five Inch Double Sided Drives 

TEAC FD55B half height 99 95 89 
TEAC FD55F 96 TPI, half ht. 119 115 109 
CONTROL DATA 9409 PC 169 159 155 
SHUGARTSA455 Half Height 99 95 89 
SHUGART S~465 '12 Ht. 96TPI 99 95 89 
TANDON 100·2 full height 129 125 119 
TANDON 101·4 96TPlfuli ht. 199 189 179 
MITSUBISHI4851 half height 139 135 129 
MITSUBISHI4853 961TPI'h Ht.155 149 139 
MITSUBISHI4854 8" elec. 295 285 275 
QUME 142 half height 119 105 99 

Eight Inch Single Sided Drives 
SHUGART801R 
SIEMENSFDD100·8 119115109 
TANDON 848E·1 Half Height 369 359 349 

Eight Inch Double Sided Drives 
SHUGART SA851 R 495 485 475 
QUME842"QUMETRACK8" 319 319 313 
TAN DON 848E·2 Half Height 459 447 435 
REM EX RFD·4000 219 219 209 
MITSUBISHI M2896·63 '12 Ht. 459 449 409 



MAJOR 
BRAND LIQUIDATION 

Retail Value $5000 

Save up to 60Ofo 

ACP PRICE 
NOW ONLY! 

$209500 

Color 14" RGB Included 
10Mb Hard Disk 

ACP is proud to make this one-time 
special offer for a complete IBM PC" Com
patible Computer System. This is by far the 
most significant bargain that we at ACP 

- -..- have offered in our 10 year history. This 
system was successfully designed and manufactured to exceed IBM's PC" in terms of quality, ex
pansion modularity and capability, aesthetic appearance, and performance. 

The system design utilizes the latest in state-of-the-art technology including: 
• VLSI - Large Scale Integration Circuit Design • High Quality 100 Watt Switching Supply 
• Ergonomic CRT Design with Tilt Screen • Complete Integrated System 
• Professional Molded Packaging and Design • Microsoft Compatible Mouse Function 

The system is not a Taiwan or Korean knock-<>ff. Each component is specifically designed and specified 
to meet the highest performance and reliability standards in the industry. It represents the best that Japanese 
craftsmen have to offer and you will be equally proud to own one of your own. ACP has a limited quantity 
of these systems in several different configurations. IBM PC-DOS" v1 .1I2.1, MS-DOS" v2.11 and Con
current v3.1 compatible. We have found no known incompatibility with any IBM PC application. Our technical 
staff has 8.5 Megabytes of various MS-DOS software packages installed including Lotus 1-2-3 and Flight 
Simulator. Each system comes complete with a 90 day warranty. 

ACP Base System Consists of: 
• (1) 360K OOIDS Floppy Disk Drive 
• Mouse with Software 
• 256K Memory Expandable to 640K 

on the Motherboard 
• Deluxe Keyboard with LEOs 
• Serial Port and Parallel Port 
• Color or Monochrome Controller 
• 4.77MHz, 8088 CPU 
• 100 Watt Switching Supply wlFan 
• Three Expansion Slots 
• Optional 6 Slot Expansion ChassiS 

with Power Supply (add $399) 

SYSTEM A 

SYSTEM B 

SYSTEM C 

SYSTEM D 

SYSTEM E 

SYSTEM F 

SYSTEM CONFIGURATION Est IBM List· Your Price 
Base System (see left) PC with 

$2100.00 $995.00 360K Floppy, Keyboard & Mouse. 

Base System (see left) plus Add 'i 
$2295.00 $1099.00 360K Floppy Drive 

Base System plus 12" Green Monijor 
$2575.00 $1399.00 with Detachable TiItiSwivai Base. 

Base System plus 12" Color Monijor 
$2995.00 $1699.00 with Detachable TiltlSwivai Base. 

Base System plus Clr Montlor, 10Mb 
$5000.00 $2095.00 Hard Disk and Boot Diagnostics. 

Base System plus 80 Col. x 25 line N/A $1299.00 LCD Screen 
Base System A (as above) $995.00 'Assumes required add·in boards to provide same capacity IBM PC ~ a trademark of IBM Corp. 

LQP PRINTER SPECIAL Major Manufacturer 
Daisy Wheel Model 620 
Letter Quality Printer 
with Serial Interface. 
Perfect for IBM PC and 

Compatibles. Prints 25cps and 
comes with 90 day warranty. 

List $1495 

10 Mb $449.00 
HARD DISK 

wlControlier for IBM PC and 
Compatibles. 

At This Price, Supply 
Is Limited. 

PC UPGRADE SPECIAL 

$1000 
SET OF (9) 64K RAMS 

$4500 
SET OF (9) 256K RAMS 

$5.95 128K PIGGYBACKS 

IBM Brand ASYNCH 
INTERFACE CARD 

List $100 ACP $49.95 

5 Mb EXTERNAL 
Sharp IBM Look-a-like w/contr. for 
IBM PC. Sub-Sys Price:$429.00 
External Enclosure Add $195.00 

Internal wlcontroller 
SUb-System Price: $299.00 

DELUXE JOYSTICK 
$11.95 

Compatible w/Atari 
2600, 400, 800, VIC-201 
64 and Apple. Apple re
quires optional cable 
adapter. Add $2.95 

High quality '12 high 
drive for Apple II , 11+ , 

•• • • 11 lie or IIc. Apple IIc re
quires optional cable 
adapter. Add $10.00 
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UPS POWER SUPPLY 
•• ck Up Pow., 'or wour IS", 

Appl. or Camp.Ubl. 
UPS-PC 200 Wins $2n.OO 
UPS-KT"'25 Wi ns "55.00 
UPS. ... T 1000 Watts 975.00 

A·B PRINTER SWITCH 
An AB S'lltflch allows ~ 01 two printers with 
)'OUt eompulOl system. w • • Iocl! 0Ye1' 15 dil
'eranllXl'l!lgurationl. 

AB S.-itcn (CAnuonics) $59.00 
AS SWdCh (DB25) 59.00 

COLOR VIDEO CARDS 
Planlronics ColotPtus $315.00 
IBM CQiQI' elii'd 221.00 
IBM Uono C..d w/par.llel 219.00 
STB Glatlhics Ptus 389.00 
Parad.se Muttld!Spll.yc.rd 345.00 
e""rel Graphics Edge 3415.00 

1

\ SPECIAL BUY 
s..wt Uo&OOoI1 .. "H"M ... Dt ... 

5499.00 

INTERSIL STIl-BUS BOARDS 

ISBJ I 00 Z80 CPU 
15831/11 zao UnlY. CPU 
1583110 110M CPU 
1583216 16K CMOS RAM 
LSB3218 16K Static RAM 
ISB3220 16K CMOS RAM 
1583330 lBO P\O (O mating) 
1583331 Univeful PIO 
1583340 Op\a P .... Lnpul 
,S8J.400 Floppy Conlrolief 
1583(10 SASI (OMA) WlNllnler. 
ISS3500 Triac 
1SB3S100pc0-lsolnpul 
IS835lO SPST Relay 
1583421 OPOl Relay 
ISB3600 "'11hmellC 
1563610 EPROM Programer 
1583100 Sync:/Async 
1583111 Unlv. SyncJAsync 
1583120 REMOACS 
158383:) 12 fijI AID 

UST ACJI 
S200 $69.95 

200 69.95 
200 79.95 
6'0 99.95 
200 39.95 
l,SO 119.95 
21049.95 
210 <4 9.95 
300 119.95 
21S 79,95 
25599.95 
21599.95 
210119.95 
150 69.95 
190 89.95 
375149.95 
260 79.95 
24569.95 
24569.95 
315149.95 
720 269.95 

CAPACITORS 
.OluF DISC BVPASS CAPACITOR 1001$5.50 
.1 uF orsc BVPASS CAPACITOR 10016.50 
.01uF I.IQNOlITHIC CAPACITOR 100111 .25 
. 1 uF /,/QNOLITHIC CAPACITOR 100114.25 

CORCOM EMI FILTER 
sm CORCOM 3 CondUClOf Fill .. 

DRIVE CABINETS 6800 
IBM Style Hard disk with power 

supply and Ian $195.00 ,."oouo 
""" "'" 6803 

"'.951"" S 2.85 I_ 39.95 6820 3.75 6852 
2.90 6821 2.90 5860 

$3.25 
' .85 
' .80 
6.75 
2.20 

22.95 

Dual HArd Disk wlpowar sup & Ian 295.00 
7.75 6828 ''' .50 6815 

Dual 5V'" FuU Ho;ghl vDf11Cl11 mounl 18.95 6840 12.75 6880 
Dual 5V.·· Fu~ Helghl horizontal mounl 99.00 .... E 9.50 6845 11.95 68041 
Oual5V.·· ThlntlllO wlpQW(lr sup & till 60,(1) 

6500 Slngle5V." Full Holghl wlPf1WCr sup & lall56.oo 
SlfI9le 5\4" ThlnUne wfpowor kiP & tall 60.00 6S02 $04 .50 6S().( $6.75 6522 55.25 

9.50 

PERSYST CARDS 
PefSyal Mono Combo - NEWI 
PerSYSI Colof Combo - NEWt 
Persyal Bob 60.1IId 
Pl rsysl ShortpoftCoior 
Plrsysl MIni Mono 

Plrsyst • I Time Spec;trum wl84K 
Persysl 1921< Ralnbaw DEC Clld 

MODEM SPECIAL 

6502A 6.90 6501 9.75 6S32 
6S02B 9..50 6520 

5335.00 
335.00 
"45.00 

803S $ 5.15 
8039 5.75 

Call 8080A 2.115 
Call 808SA 490 

8OC85A 9.95 
8086 24.50 

179.95 

8087·2 129.95 
8088 17.50 
8089 88.95 
8155 6.75 

8000 
8214 $3.75 
8216 1.95 
8224 2.20 
8226 1.95 
8228 3.40 
8231 13.75 
8237·5 15.95 
8238 4.25 
8243 3.9$ 
8250 10.50 

&271 
8275 
1279 

"'" .283 

Ha, •• am.n-dem eo.,..UIIIe 
12 00 a.ud. EIt--. SOW tor 3M.00 

8156 6.75 
8185 26 95 
8202 23.95 

8251 4.25 
825IA 5.95 
8253 6.75 

.... 
6". 

52" "68 
6289 
E292 
614' 
8748 
8149 

"55A 

$6.75 
69.95 
28.95 

8.75 
8." 
8.25 
' .50 
6.45 
8.45 

11 .95 ..... 
12.95 
27.95 
24.50 
24.50 3<.95 

$219.00 8203 37.95 
820S 3.25 

82S5 • . 25 
82S5A 5.95 

5.75 

TRANSISTORS/DIODES Z-80 
PN2222A 71$1.00 2N3904 
PN2369A 5/1 .00 2N3906 
PN918 3/1.00 TIP29A 
2N22ISA .45 TIPJC)A 
2N2219A .45 TIP31A 
2N290S .45 TtP32A 
21012907 .25 IN4148 
2N3055 .69 IN75 1 
2N3565 4/1.00 IN4OO2 
2N3636 411 .00 IN4()04 
2113772 1.69 MP02232 

OPTOISOLATORS 
UCT·2 
MCT.f\ 
MCT.6/! 
MCA.25S 
<"26 
4N27 
4N28 

S ."/'N33 1.39 4N35 
55 4N31 

1.69 4N38 
:65 TlLt17 
.65 SP)(33 
.69 4N25 

LED LAMPS 
,.,. 

Jumbo Rid $ .09 
Jumbo Greftll . 17 
JumboVlll\oIIf . 17 
MIn! Size Rid .10 
Mirli Size GrlllH'l . 19 
Mini Size Vellow . 19 

SPECIAL VALUESI 

111$1.00 
1111.00 

211.00 zao-cPU 
211 .00 Z8O-CTC 
2/1 .25 180-0ART 
211 .25 180-0IIA 

2511.00 zao.f'lO 
511 .00 lae-SIOIO 

1211.00 Zle-SIOII 
1011.00 lSO-Slon 

1 .• 9 ZIO-SIOIt 

2.25 
2.50 
' .50 
8.00 
2.95 
8.50 
8.50 
8.50 
6.50 

" A" " .OMHl "8" 6.0MHl 

2.75 6.95 
3.15 9.25 
8.50 17.95 
8.95 17.95 
3.50 9.50 
9.50 22.95 
' .50 
9.50 22.95 
' .50 = ~:: I =; ~:= I ~~ ~:~ 

S ." , ... 
L25 
.98 
.79 
.29 

511 .00 

DISK CONTROLLERS 

uPD765S24.95 11797 $2 1.95 168<13 $28.95 
Inl 15.95 2791 32_95 8212 19.95 
1791 22.75 2793 32.95 169' 6 .95 
1n3 21 .50 2195 32.9$ 2143 6 .95 
1795 21.50 2797 27.95 9216 

CRT CONTROLLERS 

$ I.: 6845 $11 .95 18275 $28_50 1 TMS9918 
688<15 17.95 7220 34.95 8350 

: :~ ~ :!:~ ~~ ~~ ::! ~~ 
:~ 68041 19.50 NEC7220 Grapl'loes 

539.50 
39.95 
14.95 
19.95 3<.95 

." UARTS/USARTS 

~: g:~ ~or ~~;; ~t~oc)l I :~ MCM68705 EPROM' 
Uno COld 3 Conductor _ 6 tool .95 611612Q16-15On'1S 

$9.95 
10110.05 
10/'7.50 
10/19.95 
10129.95 
10124.50 
10129.95 

''''''' 10llA 
1015A 

53 95 12350 58.95 111.46403 
3.95 8250 10.50 TMS5S01 
6.75 IM6402 7.15 2651 

$8.75 
14.95 
8.95 

,.-----------, ~:~~:... 
MUFFIN FANS 
0.. ... to,ooo In .Iock 

Toon 3"' TA-300 Fan NEW! $9.95 

21l2A·2 
27 16C1C-45OmS 
2764-45OmS 

Torm4.68"' Muttln Fan NEWI 12.95 
CALL ACP FOR ALL YOUR 

VOLUME Ie REQUIREMENTS 
12VOC Fan NEWI 19.95 
finoclfGuards ltdded 
Power Cofc1l Added 

IC SOCKETS 

SOlOEllTAIL 
8 PlnSTIlP 

1·911 
$ .13 

I~ Pin STIlP .15 
16 Pin STILP .11 
18 Pill STILP .20 
2OPon STIlP .28 
22 Pin STfLP .29 
24 PlnSTIlP .29 
28 PinSTIlP .39 
J6 PinSTIlP .45 
40 Pin5TIlP .48 
64 PinSfllP 3.95 

WIREWRAP (GOLD) 
8 Pill WWf3!. $ ."9 
,~ Pm WWf3!. .62 
16 Pill WWflL .65 
18P'IIWWf3l .68 
2OPmWWf3l .99 
22PmWWI3L 1.19 
24PinWWf3L 1.25 
28P,nWWflL 1."9 
40 Pin WWflL 1.89 

1."9 
1.49 

." .32 

EDGE CONNECTORS 
1-99 

5395 '" 53.25 
4.75 410 
2.75 2.60 
4 .15 4.25 
6.SO 6.10 
7.25 695 

D·SUBMINIATURE 

:~ DB25S (Female 

3.25 DB25P ~=J $1.25 

DE37S(Fomale) 
DE37P(Male) 

1·24 
13.10 , .. " $2.90 

2.29 

S ,'" 
." .55 
.n 
.96 

1.13 
1.17 ,." 

Hood $1.15 
D050S (Famllle) 
DOSOP(MIIle) 

HoocIS3.25 

MIg HIW $ .99 
55.95 

5.25 
MIg HNI $ .99 

sa.95 
6.00 

MIg HlWS .99 

(OTHER STVLES IN CATALOG) 

CENTRONICS 
IOC36 Pin Male 
IDC 36 Pill Fe male 

SS.75 

sa" 

'" 

sa.95 
9.49 

1702 ( lmS) 
2108 (45OnS) 
2156 (5V) 
2716 (45OnS) 
2716 (3SOnS) 
2516(5V) 
TM52716 
TM52532 
2732 {.5OnS) 
2732 (25OnS) 
2732 (2OOnS) 

CMOS EPROIIS 
21C16 

2101 ("sonS) 
21L02 (45OnS) 
2102·1 (45OnS) 
2IL02·2 (25OrIS) 
2111 ("SOnS) 
2112 (.5OnS) 
2114 (45OnS) 
2114L4(45On) 
2114L-3 (3OOn) 
211"L·2 f2OOn) 
2147 (55nS) 
4 1)4.4...4 {"5OnSJ 
4l)U.3 (3OOnSl 
4044·2 (2OOfIS) 
UP0410(IOOf1S1 
5 101 (CMOS) 

EPROMS 
$ 3.90 ,." 

' .50 

21J2A, .... (45OnS) S " .50 
2732A (25OnS) 6 95 
2732,t,·2 (2OOnS) 8.95 

3.75 2764 (450IIS) 4.50 
5.50 27fA(2S0nS) 6.50 
5.50 2764 (2OOnS) 8.50 
7.50 TM52564 (~5OnS) 9.95 
5.60 NCM68164 (450fIS) 19.95 
" .60 MCM68766 (l5OnS) 21 .95 
6.00 27128-3 (JOOnS) 9.50 
8.00 27128 (25OnS) 15.95 

$9.95 

STATIC RAMS 
$1.89 1.11<4118 $04 .95 

.9t TMM2016-2-(2OOfIS) 3.10 
.19 TMM2QI6-15(15Onj 3.95 

1.39 TMM2016-1 (IOOf1S) 3.00 
2.15 HM6116P-4(2OOnS) 4.15 
2.75 HMGI16?--3 ( ISOnS) 3.25 

1."5619.50 HM6116P·2(12OrIS) 5.15 
1.696112.50 HM6116LP-4 (LP) 3.60 
1.79 6113,JO HM6116LP--3 (LP) 3.95 
1.696113.90 HM61 16Lp·2 (LP) 3.95 

4.50 Z6132 (3OOnS) 32.95 
3.25 HM6264P,'5 1150) 14.95 
3 .75 HM6264LP-15 (LP) 16.95 
4.35 7.SI89 (35nS) 1.85 
3.75 93415(50115) 3.95 
3.50 93425 (SOnS) 3.95 

DYNAMIC RAMS 
TUTOOLJZlF ZERO INSERT10N 

UI Pon $6.75 24 Pin $7.85 28 Pin $8.95 
SoIoer36 Pi" Male 
SoIoer 36 Pin Female ~::: <lO21 (2SOnS) $1.29 TMS4406 (2OOnS) $8.95 

1103 (lOOnS) .79 TI-I54416 (15OfI5) $7.15 
(WI Siock All Typn 0.1 SoeklllJ (CAll TOLL FREE FOR IOC'_) 

IDC CONNECTORS 

IDC TYPE ACP NO 

Solder- Header IOHuS 

At Anglo Soldo r Header IDHxxSA 

Aibbon Header Socket tOSxx 

Ribbon Header 10M •• 

Ribbon Edgocard tOExx 

Wirewrap Header tOHxxW 

Al Angle WIW Header IOHxxWA 

NUMBER OF CONTACTS 

10 20 26 34 40 50 

.79 1.20 1.65 2.10 2.40 3.00 

.79 1.20 1.65 2.10 2.40 3.00 

.75 .95 t .35 1.50 1.65 2.10 

5.25 5.95 6 .75 7.25 8.25 

1.70 2.15 2.50 2.60 3.70 3.95 

LBO 2.90 3.75 4.25 4.95 6.50 

1.99 3.10 4.10 4.20 4.60 7.15 

NOTE: To order insert number 01 contacts In place olu in ACP part number. 

ORDER QUANT)TY OF SOpes (mixed) AND TAKE AN ADDITTIO NAL 101M. OFF. 

OKIDATA PRINTERS 

Okidlla 84 (2OOcps. POlal lOl) 
Okidata84 (2OOcps • .se, lal) 
TrlClortor Olr lda'a 192 
Tntdor for Okidala 92 

44.00 

" .00 

4116N--2 (ISOfIS) 1.298/9.95 41~150(1501I) 8.95 
"116N-3 (2OOfIS) 1.198/8.25 41256-200 (2OOn) 7.95 
4116N-4 (25OflS) .8981 5.99 TI-IS4050 (JOOI1SJ 1.85 
"164N·I50( ISOn) 1.599111 .95 TMs.t060{JOOnS) 1.85 
4164N-200 (2OOn) L499110.00 N1-I5280 (3OOnS) 1.85 
"'64N-I20(12Or!S) 6.25 UP0411 (3OOr\.$) 1.85 
TMS4I64 (I SOnS) 5.95 M~ (2SOrI5) 1.85 

DISK SPECIAL (IBM PC DSDD) 

$1 00 ·O·'SiDDBM PCS" 
EACH H"" """" WOW I 

PACKAGE T)'\I':; Covet Supply Limited 
OF 25 M&,!OI'MI;r. 

lYo" DlSKnTlI. 
VERaATlM 52;5.(11 SSIOO 
VERBATIM 55().()1 OSIDD (161.1) 
NAXELL MO- l SSIOo (All) 
MAXELL 1.10-2 DSIOD (I BN) 
MA.lCEll. DISKS lor AT (96tpI) 
DVSAN 1!)'clIo SS/OO fAIl} 
DVSAN 1!).C12O DSlDo (IBM) 
ACP SSlDO (All) 
ACP OSIDO (IBM) 
~\O\ .. DISKnTlI. 
VERBATIM 3\0'1" MF350 (MAC) 
IroIAXEU 3W' MICROOISK (MAC) 
." DtUn-n. 
VERBATlM 8"' SSIDD 
VERBATIM 8"' DSIDD 
DVSAN 8"' SSIOD 
DVSAN 8" DSfDO 

1 80x 10 Box 
$22.95 $19.95 

27.95 2".95 
19.95 17.95 
24.95 22.95 
48.95 43.95 
27.iS 25.95 
34.i5 31.95 
1 • . 95 12.95 
17.95 15.95 

32.00 
33.00 

28:95 , ... , , ... , 
29.00 
31 .00 

28." 36.95 
» .05 

Okitnale20CoIot PMler 
Phlg-N·Pffn r for Olrldarl 20 
0kId11l 182 (12Ocps. GrepNc:t) 
0klda111 1l2 f16Ocps.Glaphies) 
OkIdl la 193 !l6Ocp_. IS"' Paper) 
Okidl ll 92 ( UIOcps. Graphies) 
OItidaIl 93 ( I6Oc:ps. IS" Papar) 

S I39.oo 
69.00 

259.00 
349.00 
549.00 
349.00 
599.00 

2K SGrial Board for Okld3la 192/193 
2t<SerIaI BoardlorOkidlla 92193 69.oo 11 5"''' OISK 99.00 TUB 

' .00 SB.9S I 3 .... •• DISK I HEAD ClU.NINO 
TUB KrT-5""" or 8"' 

S14.95 S9.95 

CMOS 
4000 $ .26 4028 $ .65 4059 $1.90 4505 8.95 
4001 .22 4029 .15 4060 .85 4506 1.10 
..002 .22.4030 .39 4068 .39 4507 1.10 
4006 .1'9 403 1 3.25 4069 .28 4508 1.90 
4001 22 4032 2.15 4070 .35 .510 .79 
4008 .95 4034 1.91 4071 .28 4511 .79 
4009 .39 4035 .79 4072 .28 0(5 12 ,79 
4010 .39 4007 1.95 4073 .28 0(514 1.18 
401 1 .24 4()4l) .75 4075 .28 4515 1.79 
4012 .2. ~I .754076 .750(516 1.19 
4013 .35 ~2 .65 40n .35 4518 .85 
4014 .75 4043 .85 4078 .35 4520 .15 
4015 .39 40« .69 4081 .29 4555 .95 
4016 .35 4!)'c6 .80 4062 .211 4556 .95 
4017 .85 400C7 .69 4085 .95.566 1.35 
4018 .79.048 .99 4088 .95 8OC95 1.50 
4019 .39 4049 .35 4093 .45 8OC97 .49 
402Q .69 -'050 .34 4094 2..95 t.4C14408 12..95 
4021 .69 4051 .75 4098 1.90 MCI4409 12.95 
4022 .69 4OS2 .75 4099 1.85 MC I«IO 9.95 
4023 .25 40$3 .15 4S01 .69 MC I4 .. 1I 11 .95 
4024 .59 4OS5 3.95 4502 .95 MC1«12 12.95 
4025 .25 4056 2.95 4503 .49 MCI4419 4.95 
4027 .45 CALL f O R 74HC 

74COO 

74COO S.29 1 74C74 $.as 1 74C161 $1.15 174C373S2.3S 
74C02 .29 7.CSS 1.89 14C175 1.15 74C374 2.35 
74004 .29 7.C90 1.15 7-40240 1.89 14C901 .59 
14C08 .35 7-4093 1.15 7.C244 1.89 74C922 4 .• 5 
74C I0 .35 MORE74C IN SfOCK-ALSOIN CATALOG 

LM108AH 13.95 
LM300H .99 
LM30IN .35 
LM304H 1.89 
LM305H .95 
LM306H " .15 
LM307N .40 
LM308CN .65 
LM310CN 1.65 
L.M3I1CN .6.2 
LM312H 1.15 
LMlI8CN 1.45 
LM318H 1.55 
LM319N 1.19 
LM320(seeVR5) 
LM324N .55 
LM339N .95 
lM340t_VR5) 
LM348N .95 
LM358CN 65 
LM359 1.75 
LM360N 2.95 
LM310N ~ . 95 

LM373N 3.95 
LMJ76N 315 
LMlnN 1.90 
LM360CN .85 
LM380N I .OS 
LM38IN 1.59 
LM382N 1.35 
LM383N 1.95 
LM384N 1.15 
LM386N .89 
LM381N 1.29 
LM389N 1.15 
LM392N .69 
LM123N .46 
LM723H .55 
NE531 2.85 
NESS5 .35 
NE556 .65 
NEssa 1.49 
NES61 23.50 
NE564 2.85 
LM56S .95 
LMS66 1."5 
LMS61 .85 
NE570 3.85 
NE511 2.90 

LINEAR 
NE590 
NE592 

$2.45 
2.10 LM3914 

LM709N .55 LM3915 
LM109H 1.90 LM39 16 
LM710 .58 MC4024 

.98 52.95 
2." 
2.95 
3 .75 

LM111 .75 MC~00C4 • . 35 
LM115 3.95 RC4131 3.15 
LM723N .55 RC4136 
LM123H .15 RC4151 
LM133 .98 CA3023 
LM739 1.85 . CA3C139 
LM741C N .33 CA3046 
LM741H .40 CA3059 
lM741N 
LM741 

,. CA3060 
.65 CA3065 
.55 CA3080 

1.15 CA3081 
1.90 CA3082 
1 .• 5 CA3083 
1.65 CA3088 
1.85 CA3089 
1.15 CA3096 
1.65 C,t,3130 

1.19 
3.15 
2.75 

L" L" 
2.85 
2.85 
1.69 
1.10 

L" 
L .. 
L55 
.80 

295 
3.45 
L29 

LM148 
LMIOl4 
LMI303 
LMI310 
MC'330 
MCI349 
MCI3S0 
MCI3S8 
MCI372 6.15 CA3140 1.15 
LM I"'4 1.55 CAJI46 1.79 
LMI558H 2.99 CA3160 1."9 
LMI800 2.35 LMI3080 1.25 
LMI812 8 .10 LMI3600 1.45 
LMI830 3AO LM13700 lAS 
LMI871 5.45 lF341 2. 19 
LM1872 5 ,.5 LF351 60 
LMI8n . 3.20 LF353 .99 
LMI889 1.90 LF355 1.10 
LMI896 1.70 LF356 1.10 
ULN200 1 1.95 LF357 1.39 
ULN2003 1.49 TL071CP .79 
)(R2206 3.75 TL072CP 1.35 
)(R2207 2.90 TL074CN 1.90 
)(R2206 2.40 TL08ICP .59 
)(R2211 3.15 TL084CN 1.90 
LM28np 2.00 TL494 
LM2678P 2.25 TL496 
LM2900 .83 TU97 

4.10 

.. " 
' .20 

LM2901 .99 MC3423 1.49 
LM2903 .69 MC3453 4.95 
LM2907 2A5 MC3456 1.29 
LM2917 2.85 MC3459 3.75 
LM3900 .55 MC3469 5.25 
LM390S MC3470 7.95 

VOLTAGE REGULATORS 

7e:s~:.~ . 2~V .. • 69 ~.Kl~~4\1 ... 1.39 
78LOS, 12. 15V ...... . 65 
78M06C . . . .. . 89 
78MGf79MG ..... 1.49 
78HOSKC . . .. 8 .75 

7~.I\~~4V ... 1 .29 
~~2~~5. 24V .. • 79 

79LOS. 12. 15V ....... 75 
LM309I< .. ... ..... . 1.25 
LM311H1K .... 1.2513.85 
LM323K ....... .... 4.85 
LM337K .. . . .. 3.15 
LM338K .... . .. 6.75 
I.M350T .. . .. . _ ~ .SS 

LM35OK •......•. • . 75 

SPECIAL PURPDSE CHIPS 
MCI«11 511 .50 56174 $11 .25 95H90 $ 9.25 
BRI941 11 .50 5832 3 .75 1fAn 3.75 
34102 12..50 AV52376 11.50 16488 5.75 
5016 14.95 AV53600 I1 .SO 76489 8.75 
8116 10.50 251:t.OO1U 9 .SO AY389 10 7.95 
5307 10.50 25 1).0()2L 9 .SO AY38912 7.95 
MC4024 3.15 UPD1201 27.95 SSI·2S,3 36.95 
8038 3.75 3341 4,50 VOIrIIJl 39.95 
5369 3.50 l lC90 13.25 mgilalker 34.95 
58167 12.25 MCI5906 2.95 LMI3600N 1.95 
SPlOOO Speech $9.95 TRI863 5\1 UART $04 .25 

DATA AQUISITION 

AOC08OO $14,95 1 AOCOS17 59.75 1 1408L6 $1.95 
AOC08O-4 3.45 DAC0800 4.15 1408L6 2.65 
oAC0808 1.90 OAcoaoa 2.85 DAC l oo 1.95 
AOC0809 • .• 5 DACI020 7.95 DACOS 7.95 
AOC0616 14.25 DACI022 5 .85 OACOI 6.95 
AD1523JN 1.99 Lf3S3N 1.99 LFI320I N 1.99 

EXPANSION MEMORY 

64K UPGRADE (Set 01 9)$10.00 
256K RAMS (Set of 9) $45.00 

CABLES/ACCESSORIES 
IBM PARALLEL (Shlclldod) $29.95 
IBM SERIAL (Stllel(led) 24.95 
I<EYBOARo EXTENSION 9 .95 
RS232 GENDER CHANGER Mala·Male 14.95 
AS232 GENDER CHANGER Femat.Femllle 14.95 
NULL MOOEM ADAPTOR 14.95 

""'"DISK DRIVE HI· TECH SPECIALS 

IBM pes AMD7910 
Comp. Ds/oo Dlak Drive 30011200 BAUD IMJO€M IC 

$8995 $1995 

la il lair, lei· 

I I I I I I I I 

TOLL FREE 

800-854-8230 
Calif. Residents 

714-558-8813 
OUR 
POLICY 

Inquiry 10 

oNO surcharge for VISA or Maslercard. 
oNO sales tax. oAIl shipments Insured. 
oYour card is Nol charged until we Ship. 
oSame day FEDEX shipmenl is available. 
oVolume purchasing agreements available. 

o~~~f~ng'nea~t t8~n~~~ep~~;rorate and 

oOrders subject to availability. 
-All items have manufacturer warranty. 
Some warranlies up to 5 years. 

oPricing subject 10 change wID nolice. 
o Relurns or cancellations may be subject 
to restocking fee. 

oACP Retail Store pricing may vary. 
oWe are not responsible for typos. 

7400 
"00 "., ,.., 

$ .187446 
.181«7 
.187«8 
.187450 
.181.51 
.23 1.s3 
.497.54 
.497.59 
.24 7.60 
.197.10 
.197472 
.247473 
.38 7414 
.34 7.75 
.497.76 
.49741'9 
."9 7480 
.197.82 
.35 7.83 
."57485 
.56 7486 
.29 7489 
.29 1"90 
.25 7.91 
.557.92 
.187493 
29 1494 
.25 7495 
.29 7496 
.58 7.97 
.1914100 
.79 74107 

$ .68 14123 $ .45 74178 $ .69 
65 7.12$ .42 74171 .G9 1-1-1-1-1-
.68 1412i1 .44 7.'191 .34 

7403 

" .. 
"'" , ... 

.19 74 128 .49 74180 .75 I-I-t-t-I-
.19 7"'32 .• 5 74181 1.75 
.19 1.,36 .75 74182 1.15 1-1-1-1-1-
.19 7.1.1 .85 7.184 2_25 

''''' "" " .. 7.10 

..2S 7.,.2 2.95 74185 2.25 I-t-t-t-I-

.31 14143 3.70 14190 .67 

.29 74144 2.95 74191 .61 f--f--f--f--t-

.29 741~5 .59 74 192 .61 

.33 1"141 1.49 1~ 193 .67 t-I-t-t-I-7411 
1.,2 
7.13 
7.,4 
1 .. 16 
7417 
"20 
7421 

:~ ;::~ :::! ;:::: ::~ f--f--f--f--t-
.34 ;::~~ :~ ~::~ :~ 1-1-1-1-1-
.69 74153 .53 74198 1.15 
.95 74154 1. 19 74 199 1.15 t-t-t-t-I-
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DISK DRIVES 
Half Height 

IBM Compatible 

ONE YEAR 
WARRANTY 

40 tr. DS/DD .. ... $89.00 
80 tr. DS/DD . . . .. $99.00 
1.2 meg. floppy . . .. CALL 

Enclosures and mounting kits 
Special bracketed pair pricing 

• ALLIED MICRO DEVICES 
2809 Boardwalk, Ann Arbor, MI48104 

(313) 996-1282:TX 2907707 AMEL 
"Manufactured by SANYO 

Inquiry 14 

Maxell Floppy Disks 
The Mini-Disks 

with maximum quality. 

D ealer inquiries 
invited. C. o. D' s 

accepted. Call 
FREE (800) 235-41 37 

1lJ
1 

o PACIFIC EXCHANGES 
100 Foothill Blvd .. San Luis 

-( San Luis Obispo. CA 93401. 
In CaL call (800) 592·5935 or 
(805)543· 1037 . 

Inquir y 240 

1.8.M: Compatible 
Case $ 65.00 
Motherboard (256K RAM space, 

RAM not included) 280.00 
Color Gnlphic Adapter 151).00 
Floppy Disk Driver Controller Cord 75.00 
Ploller (4 color;) 495.00 
Computer (2 DO Driver;, Color Graphic Adapter, 

256K RAM Cose, Keyboard and 135 W Power Supply) 1,01)0,00 
Keyboard 100.00 

APPLE Compatible 
Z 80 Cord 40.00 
80 Column Cord SO.OO 
I.e. Tester 90.00 
Pal Writer Cord 299.00 
Gnlphic Pad Cord (includes gnlphic program) 220.00 
Prom 8200 Programmer (lilst Uuiversal Type 

Eprom & Prom Programmer) 
fiJr Eprom: 2716-27512; 2516-25512; (No Adapter Needed) 
fiJr Prom: 63xx, ;1JSxx, 14Sxx, 18Sxx, 24Sxx. 18Sxx, 

82Sxx, mxx, 
Include RS232 Interface les Available 

CALL NOW (312) 280-7610 
Telex 280208 HFFMN INT CGO 

DIST. WANTED 

HOFFMAN INT'L 

Inquiry 145 

600 N McClurg Ct. Ste. 309A 
Chicago, lIJinois 60611 

C HORIZONS , INC. 
1701 E. Edinger. Ste. A6, Santa Ana, CA 92680 

(714)953-539& 

Inquiry 238 

5V4'FLOPPY 
MOTORS 

Now Buehler OEM replace
ment spindle motors for all 
major 51/4-inch, full-height 
floppy disk drives are 
available for fast delivery. 
Built to exact OEM size, per
formance and quality stan
dards. Pulleys included. 

For details and prices, 
contact: 

Buehler Services, Inc. 
PO. Box A, Hwy 70-E 
Kinston, NC 28501 
Phone: 919/522-4300 

Macintosh 1M 

512K 
l ndudn drln. 

$1995 

Call for prices on other Macintosh products. 

fit PC'S LIMITED 
IMI1'ADI tuU, OIDDI ONLY. u.u. , ... oo-tl6-11S0. 

1101 N. '-. '~200 .......... '.752 .. ~ ...................... ..... 
"~.!.~]=-Ln Ad number 407 A 

LJ C.llr!,~~:':;1 ::::'~:d n~~:n1UIL:~I::I:. S·"I:~~:::~I::=lr LJ 
So ..... IIuJ~ fur \'ISA or Ms ... tC1roI.)" ,a.d .. ". lor A.,rk ... up ...... 

Inquiry 244 

Monitor Mover 
Gives Back the Desk 

• Models to fit most CRT's 
• Rotates 3600 on base 
• Adjustable height 
• Support tray swivels and tilts 
• Holds up to 50 Ibs 
• Clamp, screw and wall mountings 

Lir1R3k111ll1l11 
P.O. Box 8056 

Grand Rapids, MI 49508 
(616) 241-4040 

Inquiry 178 

300/1200 MODEM 
(Hayes Compatible) 

COMPLETE KIT 
(including case, 
components, I.C.) 

(Allow 3 Weeks Delivery) 

$179 
$120 

IBM-XT or APPLE lie $210 EA. 
(98% compatible. new or replacement) 

MOTHERBOARD 
(64K. no Rom. Tested. 30 days guarantee) 

FOR IBM: 'Control Card .... $70 
'Printor or Gomo Card . . ... .. . $30 
'Color Grophlc Cord ...... . . $105 
BEST PRICES FOR APPLE/IBM CARDS 

Write for Price List - Dealer Welcome 

CONCORD Technology Inc. Ph.: (604) 879-3555 
47 W. Broadway, Van., B.C. Canada VSY 1P1 

Inquiry 81 

Osborne 
As available only! Very limited Quantity. 

Important: T o fi :IC yourse lf , Guaranteed for 30 
Always ca ll to or fo r par ts. days. May be new 
check ava il a- Complete, but or refu rb., depen-
b ility before known nOI ding on avail. 
o rderi ng. working. Exch/ Outright 

Repair 

Main Board OS-1 $ 49 $79 $ 159 

Main Board Exec. $ 159 $1 39 $ 299 

Batte ry Pack, 40 Watt - - $49 

Dou ble Density Kit·· - - $79 
•• I ncludes board, cable, docu mentat ion & disk 

5" CRT !Grn/Wh itel $9.95 $t9 $29 

7" CRT (Amber) S19 $49 $99 

15" CRT, no case - - 585 

Drive Analog Card $9 .95 $ 29 $59 

Drive Mecha nism - $25 $59 

Powor Suppl y $4.95 $24 $ 29 

Keyboa rd (N o enclos.l $19 - $99 

Shipping cha rged on all orders 

Computer Parts Mart 415·493-5930 
3200 Park Blvd * Palo Alto * CA 94306 

Inquiry 75 



IBM PC 
256k, 2 floppies (360k) 

IBM- PC 20 MB 

IBM PC 10 MB 
256k , 1 or 2 lIoppies (360k) 
10 MB Hard Disk (auto boot) 

IBM PC 30 MB 

EXCLUSIVEL Y FOR IBM PC IBM XT 
256k, 2 floppies (360k) 

IBM XT 20 MB 

IBM XT 10 MB 
256k , 1 or 2 floppies (360k) 
10 MB Hard Disk 

IBM PC 30 MB 
256k , 1 or 2 floppies (360k) 
20 MB Hard Disk (auto boot) 

256k, 1 or 2 floppies (360k) 
30 MB Hard Disk (auto boot) 

256k, 1 or 2 floppies (360k) 
20 M B Hard Disk 

256k, 1 or 2 floppies (360k) 
30 MB Hard Disk 

IBM PC 10 + 10 IBM PC 20 + 20 IBM XT 10 + 10 IBM XT 20 + 20 
256k, 1 or 2 lIoppies (360k) 
10 MB HD & 10 MB Tape Backup 

256k, 1 or 2 floppies (360k) 
20 MB HD & 20 MB Tape Backup 

256k, 1 or 2 lIoppies (360k) 
10 MB HD & 10 MB Tape Backup 

256k, 1 or 2 floppies (360k) 
20 MB HD & 20 MB Tape Backup' 

IBM AT 20MB IBM AT 40 MB IBM AT 80 MB IBM AT 140 MB 
512k, 1 or 2 floppies 
(360k/ l .2 MB), 20 MB HD 

512k, 1 or 2 floppies 
(360k/l.2 MB), 40 MB HD 

Call fOf the latest prices for your custom 
configuration. All systems are configured 
and tested at no extra cost and come 
only with Compumail 's 90 day warranty. 

512k, 1 or 2 floppies 
(360k / l .2 MBl. 80 MB HD 

512k , 1 or 2 lIoppies 
(360k/l .2 MB) , 1~() MB HO 

* PRICE WAR * CALl us LAST WITH YOUR BEST QUOTES 
PRINTERS FLOPPYIHARD DISKS DISPLAY CARDS MODEMS 

EPSON FX-80+ ... $339 FX-l00+ .. . $459 
LX-80/HI-80/ JX-80 ...... $219/$359/$469 
Tractor LX-80/FX-801H1-80 ... $50/$60/$70 
LO 1500 Parallel /Serial .. . . $899/$969 
LO TractlSing/ Dual Sht Fdr . $70/$450/$750 
LX-90 w/Par Interlace & Tractor . . . $279 
SO-2000 . . . . ....... CALL 
OKIDATA ............. TOO LOW TO QUOTE 

.. OKiMATE 20 w/ IBM Plug & Print . 
t82-P/ 182-IBM . . 192-P/ 192-IBM 
t93-P/ t93-IBM . . ... 84-P/ 84-IBM 
192 Tractor ... $70 84 Sht Fdr ... $390 
TOSHIBA 1340P/ 351P .. $519/ $1099 
35t Tractor/ Sht Fdr . . ... $190/$790 
JUK1 6100/ 6300 . . ... $349/$679 
6tOO/ 6300 Traclor/ Sht Fdr .. .. $150/$250 
55tOP (16Ocps) .. $369 5510 Color Kit. . $150 
BROTHER HR-l0/ HR-15XL . . . $299/$349 
HR-15 Trac/Kybrd/Sht Fdr . . . $110/$160/$190 
HR-25P/ HR-35P . . $449/$649 
HR-25/35 Tractor/Sht Fdr .$120/$200 
2024L LO / Graphlcs-24 pin, 160/80 cps . $899 
2024L Sht Fdr-Narrow/ Wide . $220/$290 
TWIN RITER 5 ...... World's First Dot Matrix & 
Daisy Wheel combined in ONE . . $999 
TWINRITER 5 Trac/Sht Fdr .. $250/$350 
C. ITOH ProWriter Jr w/ NLO . . .. . $229 
851OBPI . . .... $309 8510SEP + NLO . $399 
85tOSCEP+NLO .$469 155O-EP . . .$429 
155OSEP+NLO .. $539 155OSCEP+NLO .$639 
24LOP . . . $999 A 1O-30SP .. ... $439 
Ylo-20P ....... $399 Al0Tractor. ... $160 
Fl0-40P ....... $899 Flo-55P .. . $1099 
Fl0Traclor/ Sht Fdr . . .... $190/$290 
CX -4800P 4 Pen Plol1er . . $449 
QUME LellerPro 20P (20 cps) . . $399 
20PTrac/Sht Fdr . . .$150/$390 
SPRINT 1140+/1155+ . . .$1299/$1399 
SPRINT Interface Module . . .. $80 
SPRINTTrac/Shf Fdr . .$210/$690 
PANASONIC KX-P3151 LO (22cps) . . .$469 
KX-Pl090/91 /92/93 ... $179/$249/$349/$449 
STAR MICRONIX IW;er Type/SB-lO .. $329/CALL 
SG-1O/ SG-15 (120cps) . . . $239/$389 
SD-l0/ SD-15 (160cps) . .$349/$459 
SR-l0/ SR-15 (200cps) . . ..... $499/$599 
NEC PINWRITER P-21P-3 ....... $499/ $699 
Sht Fdr for P-2/ P-3 . . . $350/$420 
2050/3550/8850 . _ $649/ $999/$1399 
SPINWRITER Trac/ Sht Fdr . $190/$790 
ELF 360 Par (16cps) .$419 
DIABLO Advantage 0-25 . . . $529 
630API ... $1599 630 ECS- IBM ... $1799 
Trac/M ech Single Bin Sht Fdr .. $230/$470 
CITIZEN: 18 months manufacturer warranty 
MSP-1O/ 15 (160/40cps) ...... . $319/$479 
MSP-20/25 (200/50cps) . . . $469/$639 
lEGEND CP-VII ... $949 1200 . .$279 
880/ 1380/ 1385 . . $229/$299/$359 
ANADEX 9620B/9625B-PLUS ... $1199/$1299 
9725B COLOR . . . $1399 
WP6000/ DP6500 . . .. $2299/$2569 
Anadex Tractor/ Sht Fdr ........ $150/$950 
SILVER REED Lel1er Ouality Printers 
400/ 500/ 5501770 .. $249/ $329/$399/$739 

422 BY T E • AUGUST 1985 

CDC/PANASONIC/TANDON/TEAC 
Hall HI DSDD .. ..... 'REDUCED' . 
(Warranteed for IBM PCs only) 10 + . 
CDC/TAN DON Full Ht OS DO . 
HARD DISKS lor IBM PC/Xl 
10 MB Inl w/Controller. .. 'REDUCED'. 
10 MB Ext w/Controller .. . 'REDUCED' ~ 
20 MB Int w/Controller. . . 'REDUCED' .-5500-
20 MB Ext w/ Controller .. 'REDUCED' .. :-$199-
33 MB Int w/ Controller . . REDUCED' .. :-$849. 
33 MB Ext w/Controller. . 'REDUCED' .. -$-ffi49-
44 MB Int w/Controller. . 'REDUCED .. ~, 
44 MB Ext w/ Controller . 'REDUCED' .. :-$t249--
70 MB Int or Ext w/ Conlroller . . . . ... CALL 
140 MB Int or Ext w/ Controller . . CALL 
HARD DISKS FOR IBM PC AT . ...... .. CAll 
CORE ATplus 20,30.40,56,72 & 144 MB . .. CALL 
BACKUP for IBM PC/XT 
10 MB IntlExt. 'REDUCED ' ... ~69· 
20 MB Inl /Ext. .. . REDUCED ' .-$5991$7-49-
40/60 MB Int /Ext . . CALL 
TAll GRASS NEW PC/T FORMAT 
25/35 MB w/60 MB Backup ... $2599/ $3399 
50/80 MB w/60 MB Backup .. $4299/ $5499 
60 MB Tape Backup only . . . . . ...... CALL 
ConI roller . .. $140 Cartridge (60 MB) ... $40 
EVEREX 10/ 20 MB Int w/ Conl ... $579/ $699 
EXCEL 4500 45MB B/ U -lntlExI .. . $949/$999 
APEX MEG-l00D 100MB Tape B/U-EXT .. $1399 
EXTERNAL EXPANSION SYSTEMS . . ... CALL 
INTERDYNE TAPE .BACKUP 
10 MB Inl / Ext. .. 'REDUCED ' .. :-$4~-
20 MB IntlExl .. . 'REDUCED ' .. . -$599/$7-49--
IRWIN MAGNETICS TAPE BACKUP REDU CED 
IOMEGA Bernoulli Box 10 + 10 . . . CALL 
AMPEX PC Megastore CALL 
EMUlEX JAVELIN HD & BACKUP ...... CALL 
PWR SUPPLY 130/ 150 Walls . ..} .~9. 

MULTI-FUNCTION CARDS 
AST SIXPAK O'K . . .. . $239 384K . .. $279 
AST Advanfage O-K. . .. $399 
ORCHID Blossom O-K ... $169 384K ... $209 
ORCHID Eccell (up to 4 MB) . . . CALL 
TECMAR Captain O,K ... $179 384K ... $219 
MAESTRO AT w/ lreasure Chest . Best Price 
INTEL Above Board (up to 4 MB) . . CALL 
PARAOISE 5·PackO-K ... $159 384K : .. $199 
BT6 Plus w/64k . . .$179 384k ... $209 
lOS B·512 O-K ....... $179 384k ... $219 
P/S/G Ports, Clock/ Cal & sockets lor 512k 
QUADBOARD O-K. . $189 384K . . $229 . 
Silver Quadboard : O-K to 640k . . . . CALL 
Gold Quadboard : Mullifunction & Color. . CALL 
Ouadmeg·Al (up 104MB) . . CALL 
Ouadport·AT / Expansion Kit. . . CALL 
INSTALL RAM & test brd for PC/ AT . . $20/ $40 

HERCULES MonoGraphics .. $279 Color .. $149 
EVEREX The Edge . . .. Best Price Ever 
Graphics Edge . . ..... ... Even Betler Price 
AST Monograph Plus . . . $339/$369 
Preview for Mono Graphics . . . $279 
Graphpack w/ 64k . $549 
PERSYST Short Color/ Mini Mono . . $159/CALL 
Color Combo: Mullilunclion & Color ... from $299 
Mono Combo: Multifunction & Mono .. from $299 
PERSYST BoB Board .. $339 w/TAXAN 440 .. $799 
QUADRAM Ouadcolor I . .$179 
Gold Ouadboard : Mullifunction & Color .. CALL 
STB Chaulier . . .... CALL 
PARADISE Modular Brd ......... from $269 
IDS B·450 Mono, Color & Par Port . . .. $239 
TECMAR Graphics Masler ........... $429 
G Master w/ TECMAR Color Monitor . . $939 
G Master w/AMDEK 710 Color Monitor . . $899 
GENOA Spectrum . 
MYlEX Chairman 
SIGMA COLOR 400 (specify Monilor) 
COLOR 400 w/ PGS SR·12 . 
COLOR 400 w/ TAXAN 440 . 
3 Bullon PC Mouse w/ PC Paint 

PGS MAX·12EIHX· 12/HX-12E 
HX-9/HX·9E/SR-12 . 
SR-12 w/ Scan Doubler . 
SR·12w/Sigma400 . 
TAXAN COMPIOSIT 115 Green/ 116 Amber .. $129 
MONO 121 Gr 1122 Amb . . $139/$149 
COLOR 410/ 41 1/ 420 . . . . $289/$299/$359 
COLOR 420L/ 425/440 . . .. $369/$369/$489 
COLOR 440 w/TAXAN 555 RGB Card . $749 
COLOR 440 w / Persyst BoB Brd . . $799 
COLOR 440 w / Sigma 400 ... $939 
AMDEK 3!XXl/ 3OOA/310A(M) ... $139/$149/$159 
COLOR 300/500/600 . . $239/ $349/ $419 
710 .. $489 w/Tecmar Graphics Master .. $899 
QUAD RAM AMBERCHROME . _ ... $149 
ROLAND MB-142 14 " Mono B/ W. .$289 
TECMAR Color , . $529 w/ Graphics Master .. $939 
lIlT I SWIVEL Monilor Pedeslal .. . . $30 

SPECIAL ITEMS 
IRMA, IRMAlelte, IRMAline, IRMAprinl 

Emulates 3278, 3279 
CXI : PCOX Emulates 3274, 3278, 3279 
FORTE: PJ Card Emulates 3278, 3279, 3287 

3270PC, 278RJ E, 3780RJE (Specify) 
AST 3780,5251/ 11 , 5251/ 12, BSC, SNA, PCOX 
ORCHID PCnet Plus Complete Line ... ... CALL 
OBERON OMNI READER Oplical Character Reader 

w/ lBM Interlace Software . . CALL 
POLAROID Palelle . 

COMPANY POUCY: Min. <Iller $100. Pr're; & availaljti1y suljoct 10 change. W3 ship UPS on~. S!j~nglhandling charges vary. 
Pr're; reI'ed cash discrunt on prepaid oole!s. Add 1 % kY COO oole!s, 3% I:r MC/VISA & 5% fa AMEX. COD requires cashiers 
chocI< . Allrrethandise sad is reN am ~I sales are final . Pefused sI'OJlTEf1lS suljoct 10 20% charge (Min $50) . Pnxlocts stippOO in 
la::tay canons ture """ rranu1a:turer war.urty. Fa-~. irdu!lng IBM sys\!JTlS. call loch sulJlXll1 fa rlIDm d . # to- war.urty 
~rs. Non-defectiw H!JTlS returra:l as _ suljoct 10 10% SBVi:e ch<rge (Min. $50). N.j <l!SfX'lSi1ie fa ImtNare (J sdtware 
aJ11lilIiIjti1yd <rrf poxW. No "'" m rus (J knigl oole!s. No stoMtxm, dtmxlsIIaIiI1s (J w.ik-in sales. ImmaI (J tm'(lMY 
ctro<s take 3 weeks to dear. FOR MNNICf. fl\YMENTS (J PICKUP: ftEASE CAlL FIRST FOR \\OOKOROOl #. 

EasyData 12B 300/ 1200 Bd Int w/ PCTalk III .. $199 

HAYES 1200 B w/ SmartCom II . . .... $329 
HAYES 1200 Ext . w/o Software . . . . $349 
Smartcom II. .. $99 NEW 2400 Bd Ext ... $589 

POPCOM C·100/ X·l00 w/o sft .. . . $269/ $289 
POPCOM Aclion Pack Inl w/ PFS:Access ... $289 
POPCOM Aclion Pack Ext w/ PFS:Access . . . $299 

AST Reach' 1200 Bd short card w/Crosstalk .$379 
PROMETHEUS PROMODEM 1200 Ext ... . $279 
Options Processor. .. .. $89 w / Modem _ .. $75 
Alphanum Display . . . . $89 w/ Modem . . . $75 
PROMODEM 1200 Ext + Bolh Oplions . . . $419 
Comm Buffer for 1200 Exl . . . CALL 
PROMODEM 1200 Bini w/ MITE software .. $249 

QUADMDDEM II shortcard w/Crosstalk XVI .. CALL 
2400 Bd Upgrade Kil for Ouadmodem II ... CALL 

Ven·Tel Half Card w/ Crosslalk XVI . . $379 
1200 Plus Ext w/ o software . . $349 

BIZCOMP IntelliModem EXT . . .. $319 
ST / XL/Xl . . . $289/$319/$359 
WATSON Integraled Voice Dala Modem . . . CAll 

... $7 10+ Sets . . $6 50+ . 
. $35 10+ Sets . . $33 50+ . 

8087 5mhz lor IBM PC . . 'REDUCED ' .. ,&gg.. 

80287-3 5mhz for IBM AT . .. 'REDUCED' .. ~ 
ORCHID PC turbo w/ 128k. c$5t9-~Ok .. 
QUADRAM OUAOsprint . _ . 'REDUCED' ... -s499-
MICROWAY'S Fastbreakl # Smasher . . .. CALL 
CABLE Parallel. 6ft ... $20 Serial, 6 ft ... $25 
Keyboard Extension , 6 ft ... $10 
MAX Ell MD·2 DSDD 10+ Boxes . . . $18 
FLOPPY Drive Coni roller . . $109 
FLOPPY Coni roller w/ P.S.G & Clock/ Cal . $199 
HAYES Transet 1000 . . . CALL 
MOUSE SYSTEMS PC Mouse w/ PC Paint. .$129 
MICROSOFT MOUSE w/ PC Paintbrush 

Bus/Serial ' .$1 29/$139 
KEYTRONIC KB 5151 . $165 AT Upgrade Kit . $15 
KB 5153Tw/ Touch Pad . . .. CALL 
ABC Switch Box: Allows 3 Compulers to share 

1 printer/ peripheral & vice versa . . CALL 
COMPUTER ACCESSORIES PI -2-3 . . _ .$299 
POWER DIRECTOR P2(5) .. $89 PI2(6) _ . $129 
KENSINGTON Master Piece (5 outlels) . . $89 
KENSINGTON Universal Prinler Sland .. .. $20 
PC Keyboard Storage Drawer . . . . $89 
STANDBY PWR SUPPLY w/surge protection 
200 Walts . $269 300 Walts .. . . CALL 
800 Walls (Sine Wave) . . .. $679 
TILT I SWIVEl Monilor Pedestal. . $30 
PWR SUPPLY 130/ 150 Wans . ..j, . . -$89I-s+r9-



Lotus™ User? 
Free Mail Order Catalog for Lotus 
Software users, includes: 
• Lotus Programs 
• Lotus Enhancement Software 
• Books and 'n-aining Aids 
• H ardware and Utilities 

We are a unique mail order company 
specializing in Lotus related products. 

4-5-6 WORLD 
Dept. A-108 
P.O. Box 22657 
Santa Barbara, CA 93121 
(800) 524-5678 Thll Free 
(805) 564-2424 In California 

Your definitive Lotus enhancement source 

Inquiry 2 

• Multi-user Database! 
• Powerful! 
• Multiple Operating 

System Compatibility! 
• Attractive Dealer 

Pricing! 
• Full Dealer Support! 

D.:ua rJex IS a Hademark of Dal<l Access 

Dealer Inquiries Invited 

24000 Telegraph Road 
SOulllfleld. Michigan 48034 USA 

1313) 352-2345 

Inquiry 58 

EPROM 
PROGRAMMER 

'. 
li 1 \ 

APROTEK 1000 
ONLY 

~I-io ! $265.00 

Iii COMPLETE WITH 
PERSONALITY 

MODULE 
11 7 AC POWER-RS232 

·6 BAUD RATES - HANDSHAKE TO HOST 
ALLOWS READ. WRITE. V.ERIFY & COpy 

Comes complete with CPM, IBM and Apple 
BASIC Driver Program Listings. Driver Programs 
on Disk only $20.00. 

~~~J~~ ~w~ ~~~5~~ i'5x:~, 
68764 plus others. Please Specify Personality 
Module desired with order. Additional Personality 
Modules only $15.00 ea. Full 1 year warranty. 

TO ORDER: CALL 1-800/ 962-5800 OR WRITE 
APROTEK 
i071 A AvENIQA ACASO Add 
( AMARILLO eA 'l JO 1 0 $400 Stllpp,ny USA 
Inlo 1805t 987 2454 VISA a ' Me Add 3% 

Inquiry 22 

68701/705 
PROGRAMMER 

28 and 40 PIN Packages 

.Single Switch Operation 

.LED Status Displays 

.Copies from 2732 

.Self Contained 
Many features are included to 
insure trouble free operation. Can 
be used with Logical Devices 
PP8 or Prompro-XP to eliminate 
the need for the intermediate 
EPROM. 

SEE OUR AD ON PAGE 24. 

LOGICAL DEVICES, INC 
Order Toll Free 

1-800-EE1-PROM 

Inquiry 181 

INTERACTIVE VIDEO 
TAPE CONTROLLER 
Interface card that allows 
your IBM PC to control Pana
sonic video tape players . 
Works with the McGraw-Hili 
Interactive Authoring System. 
For only $995 you can be 
producing interactive video 
programs. 

For more information call 
David Ayala 
McGraw-Hili Training Systems 
1-800-421 -0833 
In California call 
1-800-662-6222 

~'!~ McGRAW-HILL 
Itnl. 7hlillillg ~Vsfem\' 

SUPERCOPY 
FOR IBM PC 

Powerful utility copier, it allows making of 
backups of any diskette for IBM PC and com
patibles. 

Very compact. it replaces the Diskcopy 
without virtually losing any space. Its menu 
offers easy access to functions such as pro
tection against copies from a diskette; anal
ysis diagnosis; parameter modification and 
erasing of the target diskette. 

Available in English, French and Spanish 
with instructions included in the diskette. 

Frequently updated, its price is $30 each 
or $15 for orders of ten or more. This product 
is provided for the purpose of enabling you 
to make archival copies only. 

N.Y. residents add sales tax. 
Send check or money order to: 

Yetiware 
p.o. Box 1368 

New York, NY 10025 
212-222-6682 

IBM PC is a trademark o f IBM Corporation . 

WE WANT DEALERS. 

Inquiry 346 

.IBM PC/XT COMPATIBLE (AND MOST CLONES) 
• CONNECTS BETWEEN KEYBOARD AND THE PC 
• NO CARD SLOT REQUIRED/SIMPLE INTERCONNECT 
• NO CUSTOM SOFTWARE DRIVERS REOUIRED 
• HIGH FIRST READ RATE 
• READS OOT MATRIX & PRINTED BAR CODE LABELS 
• CODE 3 OF 9. INTERLEAVED 2 OF 5. UPC 
• AUTOMATIC BAR CODE SELECTION 
. AUDIO AND VISUAL INDICATORS 
• READS HIGH. MED. AND LOW DENSITY LABELS 
• SWITCH SELECTABLE OPTlONS$495 
• SELF· TEST DIAGNOSTICS ea. 

PC/ MS DOS BAR CODE PRINTING SOFTWARE $79 ea. 

AMERICAN MICROSYSTEMS 
P.O. BOX 830551 . RICHARDSON, TX. 75080 

r;iiiiiiiii;l (817) 834·9659 "'!IIl!"i_, 
~ MASTERCARD AND VISA ACCEPTED 

-

Apple II + Paper Tape 1/0 Is This Easy 
10101011010001010:.:.:.:.::.::.:.:.:: . :. : 
01010101010010100 . : . : . : . : . : : . : . . : . : : . : . : 
One minute you're without, the next you 're 
up and running! Just plug into your APPLE 
II PLUS. A neat and complete package. 
• Model 600-1 Punch - 50cps, rugged 
• Model 605 Reader - 150cps 
• Parallel Interface BoardlCable 
• Data Handling Program 
Code conversion available. TRS-80 pack
age soon. ADDMASTER CORP. 416 Juni
pero Serra Dr., San Gabriel, CA 91776 • 
213/285-1121. 

lliqulry 8 

FREE SOFTWARE 
FROM THE PUBLIC DOMAIN 

User Group Software i5n'l copyrighled, so no fees to 
pay! 1000's of CP/M and IBM software programs in 
.COM and source code 10 copy yourself! Games, 
business, utilities! All FREE! 

IBMPC-SIG 1-370 Disksldes ... . . . 
IBMPC-BLUE 1-116 Disksides . . . . . 
SIG/M UG 1-222 Disksides .. .... . 
CP/M UG 1-92 Disksides .... , .. . . 
PICO NET 1-34 Disksldes . . . .. . . . 
KAYPRO UG 1-39 Disksides ... . . . 
EPSON UG 1-39 Disksides .... .. . 
Commodore CBM 1-28 Disksides . . 

Rent Buy 
400. 800. 
145, 375. 
130. 625. 
45. 250. 
25. 100. 
45. 90. 
45. 90. 
25. 65. 

Public Domain User Group Calalog Disk $5 pp. 
(paymenl in advance, please) 

Rental is for 7 days aHer receipt , 3 days grace to 
relurn. Use a credit card, no disk deposit. 

Shipping, handling & insurance $9.50 per library. 
(619) 941-0925 Orders & Technical (9 to 5) 
(619) 727-1015 24 Hr. 3 Min. Inlo Recording 

Have your credit card readyl 

National Public Domain Software 

'. - tl 1533 Avohill Dr. ~ 
~ Vista, CA 92083 IIIiiIiiIIII 
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32.768 KHz 1.95 
2101 256x4 (450ns) 1 .95 1702 256><8 (I us) 4 .50 1.0MHz 3 .95 
5101 256x4 (450ns)(cmos) 3 .95 2708 1024><8 (450ns) 3.95 1.8432 3.95 
2102-1 1024x4 (450ns) .89 2758 1024><8 (450no)(5V) 5.95 2.0 2 .95 1.0MHz 7 .95 8 .0 
2102L-4 1024x1 (450no)(LP) .99 271 6-6 2048><8 165Ons) 2.95 2.097 152 2.95 1 .8432 7 .95 10.0 
2102L-2 1024x1 (250ns)(LP) 1 .45 2716 2048><8 (45Ons)(5V) 3.50 2.4576 2.95 2 .0 7 .95 12.0 
2125 1024x1 (45ns) 2 .95 2716-1 2048><8 (350ns)(5V) 4.95 3.2768 2.95 2 .4576 7 .95 15 .0 
2111 256x4 (450ns) 2 .49 TMS2516 2048><8 (450ns)(5V) 4 .95 3.579545 2.95 2 .5 7 .95 16.0 
2111L 256x4 (450ns)(LP) 2.95 TMS2716 2048><8 (450ns) 7.95 4.0 2 .95 4 .0 7 .95 18.432 
2112 256x4 (450ns) 2 .99 TMS2532 4096><8 (45Ono)(5V) 4 .95 4.032 2.95 5.0688 7 .95 20.0 
2114 1024x4 1450ns) 8 / 9.95 2732 4096><8 1450ns)(5V) 3 .95 5.0 2 .95 6 .0 7.95 24.0 
2114-25 1024x4 (250ns) 8 / 10.95 2732A-4 4096><8 (450no)(5V)(21V PGM) 4 .95 5.0688 2 .95 6.144 7 _95 
2114L-4 1024x4 1450ns)(LP) 8 / 12.95 2732A-35 4096><8 (35O ... )(5V)(21 V PGM) 4 .95 5.185 2 .95 
2114L-3 1024x4 (300ns)(LP) 8 / 13.45 2732A 4096><8 (25O no)(5V)(21 V PGM) 6 .95 5.7143 2 .95 
2114L-2 1024x4 (200ns)(LP) 8/ 13.95 2732A-2 4096><8 (200no)(5V)(21V PGM) 10.95 6.0 2 .95 

~ 
2114L-15 1024x4 1150ns)(LP) 8 / 19.95 2764 8192x8 145Qno)(5V) 3 .75 6 .144 2.95 
TC5514 1024x4 (650na)(cmos) 4 .95 2764-250 8192><8 1250no)(5V) 3 .95 6 .5536 2.95 
2141 4096x1 1200ns) 2.95 2764-200 8192><8 1200ns)(5V) 6 .95 8_0 2 .95 
2147 4096x1 155110) 4.95 TMS2564 8192><8 1450 ... )(5V) 10.95 10.0 2 .95 
2148 1024.4 170ns) 4.95 MCM68764 8192><8 (4 50ns)(5V)(24 p;n) 24.95 10.738635 2 .95 
TMS4044-4 4096x1 (450n8' 3 .49 MCM68766 8192><8 1350no)(5V)(24 p;n) 42.95 14.31818 2 .95 NC GND TMS4044-3 4096x1 1300ns) 3 .99 27128-30 16384><8 (300 ... )(5V) 5.95 15.0 2.95 
TMS4044-2 4096x1 1200ns) 4 .49 27128 16384><8 1250ns)(5V) 5.95 16.0 2.95 
TMS40L44-2 4096x1 1200ns)(LP) 4 .95 27256 32768><8 1250 ... )(5V) 12.95 17.430 2.95 
UPD410 4096x1 1100ns) 3 .95 5V::Single 5 Vott Suppty 21V PGM=Program at 21 Volts 18.0 2.95 74LSOO MK4118 1024><8 1250 ... ) 9 .95 18.432 2 .95 
TMM2016·200 2048><8 1200ns) 325 20.0 2 .95 74LSOO .24 74LS190 .89 
TMM2016-150 2048><8 (150 ... ) 3.75 ****HIGH-TECH**** 22.1184 2 .95 74L501 .25 74LS191 .89 
TMM2016-100 2048x8 1100ns) 4 .75 24.0 2.95 74L502 .25 74L5192 .79 
HM6116-4 2048x8 (200nsl(cmos) 3 .69 32.0 2.95 74L503 .25 74L5193 .79 
HM6116-3 2048.8 (150ns){cmos) 3.95 

27256 $12.95 
74L504 .24 74LS194 .69 

HM6116-2 2048><8 112Ons)(cmos) 5.95 74L505 .25 74LS195 .69 
HM6116LP-4 2048.8 1200ns)(cmos)(LP) 3.95 74L508 .28 74LS196 .79 
HM6116LP·3 2048><8 1150ns)(cmosIlLP) 4 .25 74L509 .29 74LS197 .79 
HM6116LP·2 2048x8 1120ns)(cmos)(LP) 6 .95 * 32K X 8 EPROM 74L510 .25 74LS221 .89 
TC5516 2048><8 1250ns)(cmos) 9 .95 74L511 .35 74LS240 .95 
TMS4016 2048x8 1200no) 6 .95 * SINGLE 5 VOLT SUPPLY 74LS12 .35 74LS241 .99 
Z~132 4096x8 1300ns)(a.tm) 34.95 MCI4411 11 .95 74L513 .45 74LS242 .99 
HM6264P-15 8192><8 (150ns)(cmoo) 7.75 * SINGLE LOCATION & BR1941 11.95 74L514 .59 74L5243 .99 
HM6264LP-15 8192><8 (150ns)(cmos)(LP) 7 .95 4702 12.95 74L515 .35 74LS244 1 .29 
HM6264LP-12 8192x8 1120ns)(cmos)(LP) 9 .50 HIGH SPEED PROGRAMMING COM5016 16.95 74L520 .25 74LS245 1 .49 

LP=<lowpowar Qstat=Quaai-Static COM8116 10.95 74LS21 .29 74LS247 .75 

DYNAMIC RAMS * 250n5 ACCESS TIME MM5307 10.95 74L522 .25 74LS248 .99 

FUNCTION 74L526 .29 74LS249 .99 
TMS4027 4096x1 1250ns) 1 .99 74LS27 .29 74LS251 .59 
2107 4096x1 (200ns) 1 .95 ****SPOTLIOHT**** 74L528 .35 74LS253 .59 
MM5280 4096x1 1300ns) 1.95 74L530 .25 74LS257 .59 
TMS4050 4096x1 (300ns) 1.95 74L532 .29 74L5258 .59 
UP0411 4096x1 (300ns) 1 .95 74LS33 .55 74L5259 2 .75 
TMS4060 4096x1 (300ns) 1 .95 74LS37 .35 74L5260 .59 
MK4108 8192x1 (2oons) .49 74L538 .35 74LS261 2 .25 
MM5298 8192x1 1250n.) .49 74L540 .25 74L5266 .55 
4116-300 16384x1 (300ns) 8 / 6.95 74L542 .49 74LS273 1.49 
4116-250 16384.1 (250ns) 8 / 6 .95 74L547 .75 74L5275 3 .35 
4116-200 16384x1 1200ns) 8 / 8.95 74L548 .75 74LS279 .49 
4116-150 16384x1 1150ns) 8 / 10.95 74L549 .75 74LS280 1 .98 
4116-120 16384x1 1120ns) 8/ 12.95 6845 12.95 74L551 .25 74LS283 .69 
2118 16384x1 (150ns)(5v) 4 .95 68845 19.95 74L554 .29 74 LS290 .89 
MK4332 32768x1 (200ns) 9 .95 6847 11.95 74L555 .29 74LS293 .89 
4164-200 65536.1 1200ns)(5v) 9/ 9.95 68047 24.95 74L553 1.25 74L5295 .99 
4164-150 65536.1 1150ns)(5v) 9/ 9.95 HD46505SP 15.95 74L573 .39 74LS298 .89 
4164-120 65536xl 1120ns)(5v) 3 .95 MC1372 6.95 74L574 .35 74LS299 1 .75 
MCM6665 65536xl 1200ns)(5v) 4 .95 8275 · 29.95 74L575 .39 74LS322 5 .95 
TMS4164-20 65536.1 (200ns)(5V) 425 7220 39.95 74LS76 .39 74LS323 3 .50 
TMS4164-15 65536.1 1150ns)(5v) 4.95 CRT5027 19.95 74LS78 .49 74L5324 1 .75 
4164· REFRESH 65536.1 1150ns)(5V)(REFRESH) 8.95 CRT5037 34.95 74LS83 .60 74LS348 2.50 
TMS4416-20 16384x4 1200ns)(5V) 8 .95 TMS9918A 39.95 74L585 .69 74LS352 1.29 
TMS4416-15 16384x4 1150 ... )(5v) 9 .95 DP8350 49.95 74L586 .39 74 L5353 1.29 
41128-150 131072xl 1150ns)(5v) 13.95 74L590 .55 74LS363 1.35 
41256-200 262144xl 1200 ... )(5v) 3.95 74LS91 .89 74LS364 1 .95 
41256-150 262144.1 1150ns)(5v) 3 .95 74L592 .55 74LS365 .49 

5v=Single 5 Voft Supply REFRESH=Pin 1 Refresh 74L593 .55 74LS366 .49 
74L595 .75 74LS367 .45 
74L596 .89 74LS368 .45 

Z-80 6500 74L5107 .39 74LS373 1.39 
15.95 74L5109 .39 74LS374 1.39 

2.5 MHz 1.0 MHz 8031 29.95 23.95 74L5112 .39 74LS375 .95 
68000-8 39.95 8035 5 .95 

8202 24.95 23.95 74LS113 .39 74LS377 1.39 
6502 4.95 6800 2 .95 

8039 5 .95 
8203 39.95 23.95 74L5114 .39 74LS378 1 .18 

2.49 65C02ICMOS) 12.95 6802 7 .95 8205 3 .50 23.95 74L5122 .45 74LS379 1 .35 
2.95 6803 19.95 INS-8060 17.95 8212 1.80 74LS123 .79 74L5385 3.90 6504 6 .95 INS-S073 49.95 39.95 7 .95 6505 8 .95 6808 13.90 8214 3.85 39.95 74L5124 2 .90 74LS386 .45 
8.95 6809 8 .95 8080 3 .95 8216 1.75 
2.95 6507 9 .95 8085 4 .95 39.95 74L5125 .49 74L5390 1.19 

6520 2.95 6809E 8 .95 8224 2 .25 39.95 74LS126 .49 74L5393 1 .19 9.95 6810 2.95 8085A-2 11.95 8226 1.80 74LS132 .59 74L5395 1 .19 9.95 6522 5 .49 8086 24.95 34.95 
6532 9.95 6820 2 .95 8087-2 139.95 8228 3 .49 19.95 74LS133 .59 74L5396 1 .89 9_95 
6545 9.95 6821 2 .95 8087-3 8237 13.95 19.95 74LS136 .39 74LS399 1 .49 9 .95 6828 14.95 129.00 8237-5 15.95 74L5137 .99 74LS424 3.95 6551 9 .95 8088 19.95 29.95 6840 12.95 

8088-2 21 .95 
8238 4.49 34.95 74L5138 .55 74L5447 .95 

4.0 MHz 2.0 MHz 6843 34.95 
8089 69.95 8243 4 .45 7.95 74LS139 .55 74LS490 1.95 

6844 25.95 
8155 6.95 

8250 10.95 7 .95 74LS145 1.20 74LS540 1.95 
2 .95 6502A 6845 12.95 

8155-2 7 .95 
8251 3 .95 74LS147 2 .49 74LS541 1 .95 

3.95 6520A 6847 11.95 8156 6 .95 
8251A 4 .49 74L5148 1.35 74L5624 3.99 

8_95 6522A 6850 3.25 
8185 29.95 

8253 6.95 74L5151 .55 74LS640 2 .20 
9.95 6532A 6852 5 .75 8185-2 39.95 82 53-5 7 .95 74L5153 .55 74LS645 2.20 
3 .95 6545A 6860 7.95 

8741 29.95 
8255 4.49 74L5154 1 .90 74L5668 1 .69 

10.95 6551A 6875 6 .95 8748 24.95 
8255-5 5.25 74LS155 .69 74LS669 1.89 

10.95 6880 2 .25 8749 39.95 
8257 7 .95 74LS156 .69 74L5670 1.49 

10.95 6883 22.95 
8755 24.95 

8257-5 8 .95 74L5157 .65 74LS67414.95 
10.95 68047 24.95 8259 · 6 .90 74LS158 .59 74L5682 3.20 

68488 19.95 8259-5 7 .50 74L5160 .69 74L5683 3.20 

MISC. 8271 79.95 74LS161 .65 74L5684 3.20 
6800=1 MHz 8272 19.95 74LS162 .69 74LS685 3.20 

TM599531 8274 39.95 74LS163 .65 74LS688 2.40 
10.95 TMS99532 8275 29.95 74L5164 .69 74L5689 3 .20 11 .95 ULN2003 8279 6 .95 74LS165 .95 81LS95 1.49 
11 .95 3242 8279-5 7 .95 74lS166 1 .95 81LS96 1.49 
11 .95 3341 8282 6 .50 74LS168 1 .75 81LS97 1.49 5.95 MC3470 8283 6.50 74LS169 1.75 81L598 1.49 5 .95 MC3480 8284 5.50 74LS170 1.49 25LS25184.13 19.95 MC3487 8286 6.50 74LS173 .69 25LS2S21 2.80 
19.95 l1C90 8287 6 .50 74L5174 .55 25L52538 3.74 5.95 95H90 8288 14.95 74LS175 .55 25L525692.80 

8289 49.95 74L5181 2 .15 26L531 2 .19 
8292 14.95 74LS189 8 .95 26L532 2.19 
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74500 .32 745135 .89 745251 .95 4000 .29 4531 .95 A now family of high speed CMOS logic featuring 

74502 .35 745138 .85 745253 .95 4001 .25 4532 1 .95 the speed of low power Schottky (8ns typical gato prop· TO·220 CASE PACKAGE 
74503 .35 745139 .85 745257 .95 4002 .25 4538 1 .95 agatKm delay). combined with theadvantagos of CMOS: 

74504 .35 745140 .55 745258 .95 4006 . 89 4539 1.95 very low power consumption. superior noise immunity • 7805T .75 7905T 

74505 .35 745151 .95 745260 .79 4007 . 29 4541 2.64 and improved output drive . 7808T .75 790BT 

74508 .35 745153 .95 745273 2 .45 4008 .95 4543 1 .19 74HCOO 
7812T .75 7912T 

74509 .40 745157 .95 745274 19.95 4009 .39 4553 5 .79 7815T .75 ' 7915T 

74510 .35 745158 .95 745275 19.95 4010 .45 4555 .95 74HC: Operate at CMOS logic levels and are ideal 7824T .75 7924T 

74511 .35 745161 1.95 745280 1.95 4011 . 25 4556 .95 for new, all·CMOS designs . TO·3 CASE PACKAGE 
74515 .35 745162 1.95 745283 3 .29 4012 .25 4558 2.45 74HCOO .59 74HC175 .99 7805K 1.39 7905K 
74520 .35 745163 1.95 745287 1 .90 4013 .38 4560 4 .25 74HC02 .59 74HC193 1.25 7812K 1.39 7912K 
74522 .35 745168 3.95 745288 1.90 4014 .79 4569 3.49 74HC04 .59 74HC194 1.04 7815K 1 .39 7915K 
74530 .35 745169 3.95 745289 6 .98 4015 .39 4581 1.95 74HC08 .59 74HC195 1 .09 7824K 1 .39 7924K 1 .49 
74532 .40 745174 .95 745299 7 .35 4016 .39 4582 1 .95 74HC10 .59 74HC238 1 .35 
74537 .88 745175 .95 745301 6 .95 4017 .69 4584 .75 74HC11 .59 74HC240 1 .89 TO·92 CASE PACKAGE 
74538 .85 745180 11 .95 745373 2.45 4018 .79 4585 .75 74HC14 .79 74HC241 1.89 78L05 .69 79L05 
74540 .35 745181 3 .95 745374 2.45 4019 .39 45151 12.95 74HC20 .59 74HC242 1 .89 78L12 .69 79L12 
74551 .35 745182 2 .95 .745381 7 .95 4020 .75 4702 12.95 74HC27 .59 74HC243 1.89 78L15 .69 79L15 .79 
74564 .40 745188 1.95 745387 1.95 4021 .79 4724 1 .50 74HC30 .59 74HC244 1.89 OTHER VOLTAGE REGS 
74565 .40 745189 6.95 745399 2 .95 4022 .79 74COO .35 74HC32 .69 74HC245 1.89 
74574 .50 745194 1.49 745412 2 .98 4023 .29 74C02 .35 74HC51 .59 74HC251 .89 78M05C 5volt 'hamp TO·220 

74585 1 .99 745195 1 .49 745470 6 .95 4024 .65 74C04 .35 74HC74 .75 74HC257 .85 LM323K 5volt lamp T003 

74586 .50 745196 1.49 745471 4 .95 4025 .29 74C08 .35 74HC75 .85 74HC259 1 .39 LM338K Adj. Samp T003 

745112 .50 745197 1.49 745472 4.95 4026 1.65 74C10 .35 74HC85 1.35 74HC273 1.89 78H05K 5vott Samp TO-3 

745113 .50 745201 6 .95 745474 4 .95 4027 .45 74C14 .59 74HC86 .69 74HC299 4.99 78H12K 12vottSamp TO-l 

745114 .55 745225 7 .95 745570 2.95 4028 .69 74C20 .35 74HC93 1.19 74HC367 . .99 78P05K 5\101. 10amp TO-l 

745124 2 .75 745226 3.99 745571 2.95 4029 .79 74C30 .35 74HC125 1.19 74HC373 2 .29 UA78S40 FAIRCHILD DIP 

745132 1 .24 745240 2 .20 745573 9 .95 4030 .39 74C32 .39 74HC132 1.19 74HC374 2.29 

745133 .45 745241 2 .20 875181 16.25 4034 1.95 74C42 1 .29 74HC138 .99 74HC393 1.39 
745134 .50 745244 2 .20 4035 .85 74C48 1 .99 74HC139 .99 74HC4017 1 .99 LINEAR 4040 .75 74C73 .65 74HC151 .89 74HC4020 1 .39 

4041 .75 74C74 .65 74HC153 .89 74HC4024 1.59 LM301 .34 NE570 
4042 .69 74C76 .80 74HC154 2.49 74HC4040 1 .39 LM301H .79 NE571 
4043 .85 74C83 1 .95 74HC157 .89 74HC4049 .89 LM307 .45 NE590 
4044 .79 74C85 1 .95 74HC161 1.15 74HC4050 .89 LM308 .69 NE592 
4046 .85 74C86 .39 74HC164 1 .25 74HC4060 1.29 LM308H 1.15 LM709 

7400 .19 7483 .50 74172 5 .95 4047 .95 74C89 4 .50 74HC166 2.95 74HC4511 2 .39 LM309H 1 .95 LM710 
7401 .19 7485 .59 74173 .75 4048 .69 74C90 1 .19 74HC174 ' .99 74HC4538 2 .29 LM309K 1.25 LM711 
7402 .19 7486 .35 74174 .89 4049 .35 74C93 1 .75 74HCTOO 

LM310 1.75 LM723 
7403 .19 7489 2 .15 74175 .89 4050 .35 74C95 .99 LM311 .64 LM723H 
7404 .19 7490 .35 74176 .89 4051 .79 74C150 5 .75 74HCT: D irect. drop-in replacements forLS TTLand LM311H .89 LM733 
7405 .25 7491 . 40 74177 .75 4052 1 .99 74C151 2.25 can be intermixed with 74LS in the same circuit . LM312H 1 .75 LM741 .35 
7406 .29 7492 .50 74178 1.15 4053 .79 74C154 3 .25 74HCTOO .69 74HCT175 1.09 LM317K 3 .95 LM741N-14 .35 
7407 .29 7493 .35 74179 1.75 4060 .89 74C157 1 .75 74HCT02 .69 74HCT193 1.39 LM317T 1 .19 LM741H .40 
7408 .24 7494 .65 74180 .75 4066 .39 74C160 1 .19 74HCT04 .69 74HCT194 1.19 LM318 1 .49 LM747 .69 
7409 .19 7495 .55 74181 2 .25 4068 .39 74C161 1.19 74HCT08 .69 74HCT195 1.29 LM318H 1 .59 LM748 .59 
7410 .19 7496 .70 74182 .75 4069 .29 74C162 1 .19 74HCT10 .69 74HCT238 1 .49 LM319H 1.90 LM1014 1 .19 
7411 .25 7497 2 .75 74184 2 .00 4070 .35 74C163 1 .19 74HCT11 .69 74HCT240 2 .19 LM319 1.25 LM1303 1 .95 
7412 .30 74100 1.75 74185 2 .00 4071 .29 74Cl64 1 .39 74HCT14 .89 74HCT241 2 .19 LM320 ..... 7900 LM1310 1 .49 
7413 .35 74105 1 .14 74189 2.99 4072 .29 74C165 2 .00 74HCT20 .69 74HCT242 2.19 LM322 1 .65 MC1330 1 .69 
7414 .49 74107 .30 74190 1 .15 4073 .29 74C173 .79 74HCT27 .69 74HCT243 2 .19 LM323K 4 .95 MC1349 1 .89 
7416 .25 74109 .45 74191 1.15 4075 .29 74C174 1 .19 74HCT30 .69 74HCT244 2 .19 LM324 .59 MC1350 1 .19 
7417 .25 74110 .45 74192 .79 4076 .79 74C175 1.19 74HCT32 .79 74HCT245 2 .19 LM329 .65 MC1358 1 .69 
7420 .19 74111 .55 74193 .79 4077 .59 74C192 1 .49 74HCT51 .69 74HCT251 1 .09 LM331 3 .95 MC1372 6 .95 
7421 .35 74116 1.55 74194 .85 4078 .29 74C193 1 .49 74HCT74 .85 74HCT257 .99 LM334 1.19 LM1414 1 .59 
7422 .35 74120 1.20 74195 .85 4081 .29 74C195 1 .39 74HCT75 .95 74HCT259 1.59 LM335 1 .40 LM1458 .59 
7423 .29 74121 .29 74196 .79 4082 .29 74C200 5 .75 74HCT85 1.49 74HCT273 2.09 LM336 1 .75 LM1488 .69 
7425 .29 74122 .45 74197 .75 4085 .95 74C221 1 .75 74HCT86 .79 74HCT299 5.25 LM337T 1 .95 LM1489 .69 
7426 .29 74123 .49 74198 1 .35 4086 .95 74C244 2.25 74HCT93 1 .29 74HCT367 1.09 LM337K 3.95 LM1496 .85 
7427 .29 74125 .45 74199 1.35 4093 .49 74C373 2 .45 74HCT125 1 .29 74HCT373 2.49 LM338K 3 .95 LM1558H 3 .10 
7428 .45 74126 .45 74221 1 .35 4094 2 .99 74C374 2 .45 74HCT132 1.29 74HCT374 2.49 LM339 .99 LM1800 2 .37 
7430 .19 74128 .55 74246 1.35 4098 2 .49 74C901 .39 74HCT138 1.15 74HCT393 1 .59 LM340 se07800 LM1812 8 .25 
7432 .29 74132 .45 74247 1 .25 4099 1.95 74C902 .85 74HCT139 1.15 74HCT4017 2 .19 LM348 .99 LM1830 3 .50 
7433 .45 74136 .50 74248 1.85 14409 12.95 74C903 .85 74HCT151 1.05 74HCT4020 1.59 LM350K 4 .95 LM1871 5 .49 
7437 .29 74141 .65 74249 1.95 14410 12.95 74C905 10.95 74HCT153 1 .05 74HCT4024 1.79 LM350T 4.60 LM1872 5.49 
7438 .29 74142 2.95 74251 .75 14411 11.95 74C906 .95 74HCT154 2 .99 74HCT4040 1.59 LM358 .69 LM1877 3 .52 
7439 .79 74143 4.95 74259 2.25 14412 12.95 74C907 1.00 74HCT157 .99 74HCT4049 .99 LM359 1 .79 LMl889 1 .95 
7440 .19 74144 2.95 74265 1.35 14419 7 .95 74C908 2 .00 74HCT161 1.29 74HCT4050 .99 LM376 3.75 LM1896 1.75 
7442 .49 . 74145 .60 74273 1 .95 14433 14.95 74C909 2 .75 74HCT164 1 .39 74HCT4060 1 .49 LM377 1 .95 ULN2003 1 .29 
7443 .65 74147 1 .75 74276 1 .25 14490 4 .95 74C910 9 .95 74HCT166 3 .05 74HCT4511 2.69 LM378 2 .50 XR2206 3 .75 
7444 .69 74148 1 .20 74278 3.11 4502 .95 74C911 8 .95 74HCT174 1 .09 74HCT4538 2 .59 LM379 4 .50 LM2877 2.05 
7445 .69 74150 1.35 74279 .75 4503 .65 74C912 8 .95 LM380 .89 LM2878 2.25 
7446 .69 74151 .55 74283 2 .00 4507 1 .25 74C914 1.95 LM380N·8 1.10 LM2900 .85 
7447 .69 74152 .65 74284 3 .75 4508 1.95 74C915 1 .19 LM381 1.60 LM2901 1 .00 
7448 .69 74153 .55 74285 3 .75 4510 .85 74C918 2 .75 o SPECTRONICS 

LM382 1 .60 M P02907 1 .95 
7450 .19 74154 1 .25 74290 .95 4511 .85 74C920 17 .95 LM383 1 .95 LM2917 2 .95 
7451 .23 74155 .75 74293 .75 4512 .85 74C921 15.95 CORPORATION 

LM384 1 .95 MC3487 2 .95 
7453 .23 74156 .65 74298 .85 4514 1.25 74C922 4 .49 LM386 .89 LM3900 .59 
7454 .23 74157 .55 74351 2 .25 4515 1 .79 74C923 4 .95 LM387 1 .40 LM3905 1 .25 
7460 .23 74159 1.65 74365 .65 4516 1 .55 74C925 5 .95 EPROM ERASERS LM389 1 .35 LM3909 .98 
7470 .35 74160 .85 74366 .65 4518 .89 74C926 7 .95 LM390 1.95 LM3911 2 .25 
7472 .29 74161 .69 74367 .65 4519 .39 74C927 7 .95 Capacity Intensity LM392 .69 LM3914 3 .95 
7473 .34 74162 .85 74368 .65 4520 .79 74C928 7.95 Timer Chip (uW/ Cm2) LM393 1.29 LM3915 3 .95 
7474 .33 74163 .69 74376 2.20 4521 4 .99 74C929 19.95 PE-14 9 8.000 S83.00 LM394H 4.60 LM3916 3 .95 
7475 .45 74164 .85 74390 1 .75 4522 1.25 80C95 .85 PE-14T 9 8.000 $119.00 LM399H 5 .00 MC4024 3 .95 
7476 .35 74165 .85 74393 1 .35 4526 1 .25 80C96 .95 PE-24T 12 9.600 '175.00 NE531 2 .95 MC4044 4.50 
7480 .59 74166 1 .00 74425 3.15 4527 1 .95 80C97 .95 PL·265T 30 9.600 $255.00 NE555 .34 RC4136 1.25 
7481 1.10 74167 2.96 74426 .85 4528 1 .19 80C98 1 .20 PR-125T 25 17,000 '349.00 NE556 .65 RC4151 3.95 
7482 .95 74170 1.65 74490 2 .55 4529 2.95 PR·320T 42 17.000 $595.00 NE558 1.50 LM4250 1 .75 

NE564 2.95 LM4500 3.26 
LM565 .99 RC4558 .69 

TRANSISTORS 9000 
LM566 1.49 LM13600 1 .49 
LM567 .89 LM13700 1 .45 

2N918 
8T26 1.59 AOC0800 15.55 9304 .95 CHIPS H, TO· 5 CAN, K=TO-3. T=TO·220 

.50 2N3772 1 .85 8T28 1.98 AOC0804 3.49 9316 1 .00 RCA MP5918 .25 2N3903 .25 8T95 .89 ADC0809 4 .49 9328 1.49 76477 3 .95 
2N2102 .75 2N3904 .10 8T96 .89 AOC0816 14.95 9334 2 .50 76488 5.95 2 .75 CA3083 
2N2218 .50 2N3906 .10 1-99 100 8T97 .89 AOC0817 9 .95 9368 3.95 76489 8 .95 1 .29 CA3086 
2N2218A .50 2N4122 .25 8 PIN ST .13 .11 8T98 .89 ADC0831 8 .95 9401 9 .95 551·263 39.95 1.25 CA3089 
2N2219 .50 2N4123 .25 14 PIN ST .15 .12 OM8131 2.95 DAC0800 4 .49 9601 .75 AY3·8910 12.95 2 .90 CAJ096 
2N2219A .50 2N4249 .25 16 PIN ST .17 .13 OP8304 2.29 OAC0806 1 .95 9602 1 .50 AY3·891212.95 2 .90 CA3130 
2N2222 .25 2N4304 .75 18 PIN ST .20 .18 OS8833 2.25 DAC0808 2 .95 9637 2 .95 MC3340 1.49 1 .75 CAJ140 
PN2222 .10 2N4401 .25 20 PIN 5T .29 .27 058835 1 .99 OAC1020 8 .25 . 96502 1 .95 5P1000 39.00 1 .10 CA3146 
MP52369 .25 2N4402 .25 22 PIN 5T .30 .27 058836 .99 OAC1021 7 .95 1.65 CA3160 
2N2484 .25 2N4403 .25 24 PIN 5T .30 .27 058837 1.65 OAC1022 5.95 1 .65 CA3183 
2N2905 .50 2N4857 1.00 28 PIN 5T .40 .32 058838 1 .30 MC1408L6 1 .95 OPTO-ISOLATORS TI 2N2907 .25 PN4916 .25 40 PIN ST .49 .39 MC140818 2 .95 
PN2907 .13 2N5086 .25 64 PIN ST 4 .25CALL INTERSIL 4.20 75365 
2N3055 .79 PN5129 .25 EXAR 1.65 75450 
3055T .69 PN5139 .25 ST=SOLDERTAIL 3.25 75451 
2N3393 .30 2N5209 .25 1.49 75452 
2N3414 .25 2N6028 .35 8 PIN WW .59 1 .49 75453 
2N3563 .40 2N6043 1 .75 14 PIN WW .69 1 .95 75454 
2N3565 .40 2N6045 1 .75 16 PIN WW .69 1.95 75477 
PN3565 .25 MP5· A05 .25 18 PIN WW .99 1.95 75491 
MPS3638 .25 MP5· A06 .25 20 PIN WW 1.09 .98 4.95 75492 
MPS3640 .25 MP5·A13 .40 22 PIN WW 1.39 ' .28 1.25 75493 
PN3643 .25 MPS· A55 .25 24 PIN WW 1.49 1.35 1.25 75494 
PN3644 .25 MPU· 131 .99 28 PIN WW 1.69 1.49 
MP53704 .15 TIP29 .65 40 PIN WW 1.99 1.80 
MP53706 .15 TIP31 .75 

TlP32 .79 
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BARGAIN HUNTERS CORNER 
12VDC CAR CLOCI( 

* EASY TO READ %" FLUORESCENT 
DISPLAY 

* DESIGNED FOR USE IN AUTOS 
HOURS/MIN. SET SWITCHES 
MOUNTED ON BOARD 

SPECIAL ENDS 8/31/85 

(ASTECUM1082) 
QUANTITIES LIMITED 

• PRESETTOCHANNEl3 

" USE TO BUILD TV

COMPUTER INTERFACE 
" +5 VOLT OPERATION 

$6.95 

ECARD 
CONNECTORS 

HARD TO FIND 
" SNAPABLE" HEADERS 

DIP S.100 ST S·100 3 .95 
SWITCHES S·100WW S·100 4.95 

Can easily be snapped apart to make 
any size header. all with ., .. centers 

4 POSITION .85 72 PIN ST 6.95 
5 POSITION .90 72 PIN WW 7.95 

" MAJOR MANUFACTURER 

* LOW COST ~ 
• FITS LC-HP BELOW , /' 

$4.95 

LINE CORDS 
lC·2 2 CONOUCTOR 6 It .39 
lC·3 3 CONDUCTOR 6 It .99 
lC·HP 3 CONDUCTOR WITH STANDARD 

FEMALE SOCKET 6 It 1.49 
lC-CIR C IGARETTE UGHTER 

PLUG WITH 6 FOOT CORD 2.95 

MUFFIN FANS 
4.68" SQUARE 14.95 
3" SOUARE 14.95 

RESISTORS 
v. WATT 5 % CARBON FILM 
ALL STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 

50 PIECES SAME VALUE .025 
100 PIECES SAME VALUE .02 

1000 PIECES SAME VALUE .015 

BYPASS CAPS 
.01 pi DISC 100/ $6.00 
.0\ pf MONOLITHIC 100/ $12.00 
.1 pi DISC 100/ $8.00 
.1 pf MONOLITHIC 100/ $15.00 

CAPACITORS 
TANTALUM 

1.0pl 15V .40 .47pf 
6 .8 15V .70 1.0 
10 15V .80 2.2 
22 15V 1.35 4 .7 
.22 35V .40 10 

DISC 
lO pf 50V .05 560 50V 
22 50V .05 680 50V 
25 50V .05 820 50V 
27 50V .05 .001p' 50V 
33 50V .05 .0015 50V 
47 50V .05 .0022 50V 
56 50V .05 .005 50V 
68 50V .05 .01 50V 
82 50V .05 .02 50V 
100 50V .05 .05 50V 
220 50V .05 .1 12V 

MONOLITHIC 
.01pl 50V .14 . 1111 50V 
.047J1f 50V .15 .4711' 50V 

ELECTROLYTIC 
RADIAL AXIAL 

lpl 25V .14 l pl 50V 
2.2 35V .15 4.7 16V 
4 .7 50V .15 10 16V 
10 50V .15 10 50V 
47 35V .18 22 16V 
100 16V .18 47 50V 
220 35V .20 100 15V 
470 25V .30 100 35V 
2200 16V .60 220 25V 

330 16V 

STRAIGHT lEAD .99 
RIGHT ANGLE 1.49 

6 POSITION .90 62 PIN ST IBM PC 4.95 
7 POSITION .95 50 PIN ST APPLE 4.95 1N751 5,1 VOLT ZENER 
8 POSITION .95 44 PIN ST 2 .95 1N759 12.0 VOLT ZENER 

.25 
25 

25 / 1.00 

COMPUTER 500 16V 

GRADE 1000 16V 
2200 16V 

44,000p l 30V 3.95 6000 16V 
STRAIGHT LEAD 2.49 
RIGHT ANGLE 2 .99 

10 POSITION 1 .29 44 PIN WW 4.95 lN4148 (1N914ISWITCHING 

•
..................... 1N4001 50PIV 1A SHORTING BLOCKS 1 N4004 400PIV REcnFIER 10/ 1.00 

SPACED AT .1 " CENTERS 
IDEAL FOR DISK DRIVES 36 PIN CENTRONICS ~~~~2 ~gg~:~ i.~A BRIDGE 

12/ 1.00 1 •••• I1111 .... ~ ......... .. 
~~ LED DISPLAYS 
.55 HP5082·7760 CC .43" OR ANY .1" HEADER 

5/1.00 

IDCEN36 
IOCEN36/ F 
CEN36 

RIBBON CABLE MALE 
RIBBON CABLE FEMALE 
SOLDER CUP MALE 

DIP CONNECTORS 
DESCRIPTION ORDER BY 

CONTACTS 

16 18 20 22 24 28 
HIGH RELIABILITY TOOLED AUGATxxST .99 .99 .99 ' .69 1 .89 1 .89 1.99 2 .49 

ST IC SOCKETS 

HIGH REUABILlTV TOOLED AUGATxxWW 1.30 1.80 2.10 2.40 2.50 2.90 3.15 3 .70 
WW IC SOCKETS 

COMPONENT CARRIES ICCxx .49 .59 .69 .99 .99 .99 .99 1.09 
(OIP HEADERSI 

RIBBON CABLE IDPxx .95 .95 1 .75 
DIP PLUGS (lOCI 

FOR ORDERING INSTRUCTIONS SEE IDC CONNECTORS BELOW 

8.95 
8.95 
7 .95 

40 

2.99 

5.40 

1.49 

2.95 

KBP04 400PIV 1.5A BRIDGE 
MDA98Q.l 50PIV 12A BRIDGE 
MDA980·2 looPIV 12A BRIDGE 
MDA99Q.2 lOOPIV 27A BRIDGE 

1.95 MAN-72 CA .3" 
2.25 MAN-74 CC .3" 
2.49 FNO·357(3591 CC .375 " 

.35 ~~g:~g~!~~~: g~ X: VM48 DIP·BRIDGE 

TO-220 
TO-220 
TO·3 
TO-220 
TO·3 

HEAT SINKS 
SCREW ON 
CLIP ON 
SCREW ON 
INSULATOR 
INSULATOR 

SWITCHES 

.35 

.35 

.95 
10/ 1.00 
10/ 1.00 

SPOT MINI-TOGGLE ON-ON 1.25 
DPDT MINI-TOGGLE ON-ON 1.50 
DPDT MINI-TOGGLE ON-OFF-ON 1 .75 
SPST MINI-PUSHBUTTON N .D . .39 
SPST MINI·PUSHBUTTON N.C. .39 
BCD OUT 10 POSITION 6 PIN DIP 1.95 

TIL-3ll 4x7 HEX W I LOGIC .270 " 

DIFFUSED LEDS 

JUMBO REO 
JUMBO GREEN 
JUMBO YEllOW 
MOUNTING HDW 

MINI REO 
MINI GREEN 
MINI YELLOW 

1-99 
TPA .10 
TPA .18 
TP4 .18 
TP/4 .10 

T1 .10 
T1 .18 
Tl .18 

RECT RED 
RECT GREEN 
RECT YEllOW 

2x5mm 
2x5mm 
2x5mm 

.25 

.30 

.30 

D-SUBMINIATURE 
DESCRIPTION ORDER BY 

CONTACTS 

9 15 25 37 50 

J l ~".,. _ ... n~.:' 
TEXTOOL ZERO INSERTION FORCE 

SOCKETS AND RECEPTACLES 

~~ 
MALE DBxxP 1.19 1.59 1.90 2.85 

SOLDER CUP FEMALE DBxxS 1.50 1.85 2 .25 3 .90 
RIGHTANGLE MALE DBxxPR 1.65 2.20 3.00 4.83 

PC SOLDER . FEMALE DDxxSR 2 .18 3.03 3.00 6 .19 
xx 1.69 2 .56 3.B9 5 .60 

WIRE WRAP FEMALE DDxxSWW 2.76 4.27 6.84 9 .95 
I xx 3. 

IDC RIBBON CABLE FEMALE IDBxxS 3.25 4.29 5 .25 7 .95 
BLACK HOOD·B .99 .. -

HOODS GREY HOODxx .89 .99 .99 1.09 

MOUNTING HARDWARE-$1.00 
FOR ORDERING INSTRUCTIONS SEE IDC CONNECTORS BELOW 
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4.25 
5.25 

... 

... 

... 

1.19 

IDB37S 

LEVER CLAMP 
ZIF SOCKET 
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WIRE WRAP 
PROTOTYPE CARDS 

FR-4 EPOXY GLASS LAMINATE 

WITH GOLD-PLATED EDGE-CARD FINGERS 

BOTH CARDS HAVE SILK SCREENED LEGENDS 
AND INCLUDES MOUNTING BRACKET 

WITH +5V AND GROUND PLANE ••• • $27.95 
AS ABOVe WITH DECODING LAYOUT $29.95 

S-100 

TM 100·1 5 W· IFOR IBM) SS/ DD 
TM 100-2 5 W· IFDR IBM) OS/ DD 

MPI 
MPI-B52 5 W· IFOR IBM) OS/ DD 

TEAC 
FD-5SB y, HEIGHT DS/ DD 
FD·5SF y, HEIGHT DS/ QUAD 

SHUGART 
SA 400L 5 W· 140 TRACK) SSI DD 
SA 460 5 W· 180 TRACK) DS/ QUAD 

8" DISK DRIVES 

S119.95 
S99.95 

589.95 

589.95 
599.95 

5199.95 
5 199.95 

FD100-8 BY SIEM ENS. SHUGART B01 EQUIV. 
SS/ DD 5129.00 

FD200-8 BY SIEM ENS. SHUGART 8 51 EQUIV. 
DS/ DD 5180.00 

JFORMAT-2 $49.95 
SUPPORT FOR QUAD DENSITY DRIVES 

FROM TALL TREE SYSTEMS 
TANDON TM100-2 

CABINET #1 $29.95 
• Fit s one full height 5'A"d is k drive 
• Color matc hes App le 

CABINET #2 $79.00 
* Fits one full height 5 ';'''disk drive 
* Comple te with powe r s upply. switc h. 

line cord, fus9 and sta nda rd power 
connector 

* Please specify Grey or Tan 

CABINET #3 $89.95 
• Fits two half height 5 'A"disk drives 
• Co mplet e w ith power s upply. sw itch. 

line cord, fus e a nd sta ndard p owe r 
connectors 

BARE · NO FOIL PADS . . .. .... . • . $15.15 
HORIZONTAL BUS ... ... . . .. . . . • $21 .80 
VERTICAL BUS ••••• •• • •••.•• •• S21 .80 

PLEA SE INCLUDE SUFFICENT AMOUNT FOR SHIPPING ON ABOVE ITEMS 

8" DISK DRIVE CABINETS 

ALSO AVAILABLE-PLEASE CALL 

PLEASE INCLUDE SUFFICIENT 
AMOUNT FOR SHIPPING ON ABOVE ITEMS 

SINGLE FOIL PADS PER HOLE .... .. $22.75 

APPLE 
BARE - NO FOIL PADS •• • . • •• • • •• $15.15 
HORIZONTAL BUS, . .•.. . • .... • . $22.75 
SINGLE FOIL PADS PER HOLE .. .• . . $21 .80 
FOR APPLE 110 AUX SLOT • • • • • ••• • 530.00 

GENERAL PURPOSE 
22/44 PIN EDGE·CARD (.156·' SPACING) 

BARE - NO FOIL PADS 4.5" x 6.0" •• • • • 59 .45 
VERTICAL BUS 4.5 " x 6 .0 " • ••• • •••• 513.95 
SINGLE FOIL PADS 4.5" x 6 .0 " . . . .• . $14.20 
SARE - NO FOIL PADS 4 .5" x 9 .0 " • • •• 510.40 
VERTICAL BUS 4 .5" x 9 .0·· . . .. .. . , . 014.20 
SINGLE FOIL PADS 4 .5" x 9.0" • • •••. $13.50 

36f72 PIN EDGE·CARD (. 1·· SPACING) 

BARE · NO FOIL PADS 4.5" x 6.0" .. , • • '9.45 
VERTICAL BUS 4.5" x 6 .0" ••. •• . • •• 513.25 
SINGLE FOIL PADS 4 .5" x 6 .0" . . •... 5 14.20 
BARE - NO FOIL PADS 4.5" x 9.0 " •••• 510.40 
VERTICAL BUS 4 .5" x 9 .0 " .. . . . .. . . 514.20 
SINGLE FOIL PADS 4.5" x 9 .0" . ••••• 515.15 

SWITCHING 
POWER SUPPLIES 

~
.'" PS-IBM $99.95 

\\'~'J,." • FOR IBM PC· XT COMPATIBLE 
- .·~ . w * 130 WAlTS 

. ~- • ~~~ !;; .1~·.;~tV@@5"A2A 
, • ONE YEAR WARRANTY 

PS-A . $49.95 

0'1 EJ
- . USE TO POWER APPLE TYPE 

-. SYSTEMS 
• . o+5V @ 4A, +12V @ 2 .5A 

.. ·5V @ .5A. ·12V @ .5A 
" • APPLE POWER CONNECTOR 

PS-3 $39.95 
• AS USED IN APPLE III 

~. +5V @ 4A.+12V @ 2.5 A 
~~.-,.~ · 5V @.25A.·12V @.30A. 

BARE GLASS BOARDS 
NO EDGE·CARD FINGERS OR FOIL 

EXTENDER 
CARDS 

..:.:.- _ - -- -' • 15.5" x 4 .5" x 2 ", .884 LBS. 

PS-ASTEC $19_95 
IBM $45.00 '" CAN POWER TWO 5 104" FDDS 2 .5" x 4 .5 " 

4 .5" x 6 .5 " 
4 .5" x 8 .5" 
4 .5" x 17.0 " 
8 .5" x 17.0 " 

52 .40 
~.70 
06.20 

APPLE 54S.00 
• ~~~V@ t'~1~ +12V @ 2A MUL TIBUS 586.00 

$11 .35 
518.95 

WIRE WRAP WIRE 
PRECUT AND STRIPPED 

N ot e: 1 inch of in sulat ion is stripped on 
eac h ond. A3.5 " wire has onlv 1.5" of insu· 
lation . 
LENGTH QUANTITY 
(INCH ES) 100 500 1000 

2.5 1.60 4 .70 8 .20 
3 1.60 4 .70 8 .20 
3.5 1.6 5 5 .00 8 .90 
4 1.75 5 .40 9 .60 
4 .5 1.80 5.75 10.30 
5 1.85 6 .10 11 .00 
5.5 1.9 0 6 .50 11.75 
6 2.00 6 .8 5 12.50 
6.5 2. 30 7 .80 14.30 
7 2.40 8 .20 15 .05 
7.5 2.50 8 .55 15.85 
8 2.60 8 .9 5 16.60 
B.5 2.6 5 9 .30 17.40 
9 2.70 9 .80 18.15 
9.5 2.8 0 10.00 18 .95 
10 2.9 0 10.50 19.70 

PRECUT ASSORTMENT 
IN ASSORTED COLORS 527.50 

1 OO ea: 5 .5", 6", 6 .5", 7 " 
2 500a: 2 .5", 4 .5" , 5" 
5000a: .3", 3_5", 4 " 

SPOOLS 

$4.30 250 f eet 57 .25 
$13.25 1000 f eet $21.9 5 

Please specify co lor : 
Blue, Black. Yellow or Red 

GE NICKEL-CADMIUM 
RECHARGABLE BATTERIES 
NI-CAD CHARGER PACKAGE 

PRICE INCLUDES CHARGER (WAU PLUG), 
BATTERIES, & MODULAR BArrERV HOLDER 

QTY. 2 
QTY. 2 
QTY. 2 
QTY. 2 
OTY. 1 

BATTERIES ONLY 
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511 .71 
$11 .71 
$13.21 
$13.21 
$13.21 

• +SV @ SA IF +12V IS NOT USED 
'" 6 .3 " x 4 .0 " x 1.9 " 

12.6V AC 2 AMP 4.9 5 
12.6V AC CT 2 AMP 5 .95 
12.6V AC CT 4 AMP 7 .95 
12.6V AC CT 8 AMP 10.95 
25.2V AC CT 2 AMP 7 .95 

PLUG CASE STYLE 
12V AC 2 50ma 3 .95 
12V AC 500ma 4 .95 
12V A C 1 AMP 5 .95 
12V AC 2 AMP 6 .95 

DC ADAPTER 

MICROCOMPUTER 
HARDWARE 
HANDBOOK 

FROM ELCOMP $14.95 
Over 800 pages of manufacturer's 
data sheets on the most commonly 
used IC's 

• ITL - 74, 74 LS & 74F 
• CMOS 
• Vo ltage regulators 
• M emory - RAM, ROM. EPROM 
• CPU'S · 6800, 6500, Z80, 

8080, B085 & 8086/ 8 
• MPU Support & Interlace, 

6800, 6 500. Z80, 8200. etc. 

20 MHz DUAL TRACE 
OSCILLOSCOPE 

UNSURPASSED QUAUTY AT AN UNBEATABLE PRICE 

• BAND WIDTH - DC: DC TO 20MH z: (-3db) 
AC: 10HzTO 20MHz (-3db) 

'" SWEEP TIME- .2 I'SEC TO .5 SEC/ DIV ON 20 RANGES 
• VERT.lHORZ. DEFLECTION: 5mV TO 20V/ DiV ON 20 RANGES 
• COMPLETE MANUAL AND HIGH QUAUTY 

HOOK·ON PROBES INCLUDED 
• INPUT IMPEDANCE: 1 MEG OHM 
• TV VIDEO SYNC FILTER 
• X, Y AND Z AXIS OPERATION 
. 110/ 220VOLT SO/ SOHzOPERATION 
• COMPONENT TESTER 
• LP CON5UMPTION- 19 WATTS 
• BUILT IN CAUBRATOR 
• AUTOMATIC OR TRIGGERED TlMEBASE 

$399.95 
WITH PROBES 

OK INDUSTRIES 
EX-1 IC EXTRACTION TOOL 

• ONE PIECE METAL CONSTRUCTION 
* EASILY EXTRACTS 8·24 PIN DEVices 
* LOW COST 52.19 

EX-2 IC EXTRACTION TOOL 

• EXTRACTS 24·40 PIN DEVICES 
• HEAVY DUTY METAL CONSTRUCTION 
... GROUND LUGS FOR MOS EXTRACTIONS 
* EASY ONE HAND OPERATION 512.74 

IC INSERTION TOOLS 

INS-1416 for 14-16 pin IC's 5S.15 
MOS-1416 fo r 14-16 pin IC's 510.92 
MOS-2428 for 24-28 p in ICs $10.92 
MOS-40 for 40 pin ICs 512.43 
MOS series insert/on tools have metal constuction 
and include grounding lug for CMOS applications. 

BW-630 WIRE WRAP GUN 

• BATTERY POWERED·USES 2 NI·CAD 
C CELLSINOT INCLUDED) 

'" POSITIVE INDEXING 
• ANTI·OVERWRAP DEVICE $41.55 

WSU-30 WIRE WRAP TOOLS 

'" WRAPS. STRIPS, AND UNWRAPS 
'" WSU-30M WRAPS AN EXTRA TURN OF 

INSULATION 

WSU-30 $8.84IWSU-30M $10.14 

WIRE WRAP TERMINALS 

WWT·1 
WWT·2 
WWT·3 
WWT-4 
INS·1 

SLOTTED 
SINGLE SIDED 
IC SOCKET 
DOUBLE SIDED 
INSERTION TOOL 

25/ 57 .06 
25 / $4.25 
25 / $7.06 

2512.80 
$3.64 

WIRE DISPENSER 

• WITH 50' ROLL OF WIRE 
• BUILT IN PLUNGER CUTS WIRE 
• BUILT IN STRIPPER STRIPES 1" 
• REFILLABLE 

WD-30 $6.50 WD-30TRI $9.50 
Specify B lue, white. With 50' of each: 

Yellow or Red Red. Blue and White 

SOCKET-WRAP I.D.TM 

• SUPS OVER WIRE WRAP PINS 
'" IDENTIFIES PIN NUMBERS ON WRAP 

SIDE OF BOARD 
• CAN WRITE ON PLASTIC; SUCH AS IC # 

PINS PARn PCK. OF PRICE 

8 IDWRAP 08 10 1.95 
14 IDWRAP 14 10 1.95 
16 IDWRAP 16 10 1.95 
18 IDWRAP 18 5 1.95 
20 IOWRAP 20 5 1.95 
22 IDWRAP 22 5 1.95 
24 IDWRAP 24 5 1.95 
28 IOWRAP 28 5 1.95 
40 IDWRAP 40 5 1.95 

PLEASE ORDER BY NUMBER OF 
PACKAGES CPCK. OF) 

o 
INS·141 6 ' INS-2428 

BW-630 

WSU ·30 / 30M 

"""",,,==~.~ 

""""""""""'4]) 
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.~ 
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MULTIMETER PEN 

AUTO RANGING, POLARITY & DECIMAL! 
• LARGE 3 % DIGIT DISPLAY 
• DATA HOLD SWITCH FREEZES READING 
• FAST, AUDIBLE CONTINUITY TEST 
• LOW BATTERY INDICATOR 
• OVERLOAD PROTECTION 
• ONLY 1 V. " x 6 1f4" x 104" 
• DC VOLTS .1mV-500V 
• AC VOLTS 1 mV-SOOV 
• .1 OHM-20 MEG OHMS 
• WEIGHS ONLY 2.3 OUNCES 
• LOW PARTS COUNT·CUSTOM 80 PIN LSI INSURES RELIABILITY 
• INCLUDES MANUAL. BATTERIES. SOFT CA5E, 2 PROBE TIPS. 

AND ALLIGATOR CLIP 
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FOR APPLE COMPUTERS 

RP525 
$79.95 

• DUPLICATE DR BURN ANY STANDARD 
27xx SERIES EPROM 

• EASY TO USE MENU-DRIVEN SOFTWARE 
INCLUDED 

• MENU SELECTION FOR 2716, 2732, 2732A, 
2764 & 27128 

• HIGH SPEED WRITE ALGORITHM 
• LED INDICATORS FOR ACTIVITY 
• NO EXTERNAL POWER SUPPLY REQUIRED 

FOR APPLE COMPUTERS 

~ 
~ 

* v, HEIGHT-ALPS MECHANISM 
* 100% APPLE COMPATIBLE 
* FULL 1 YEAR WARRANTY 

* TEAC MECHANISM- DIRECT DRIVE 
* 100% APPLE COMPATIBLE 
* FULLl YEAR WARRANTY 

* FULL HT_ SHUGART MECHANISM 
* DIRECT REPLACEMENT FOR APPLE 

DISK II 
* SIX MONTH WARRANTY 

DISK DRIVE ACCESSORIES 

NEW FOR APPLE lie 

~ 
MIlAC 

mit.c ~ AD·3C 
~ $139.95 

* 100% APPLE lie COMPATIBLE. 
READY TO PLUG IN W I SHIELDED 
CABLE & MOLDED 19 PIN CONNECTOR 

* FAST, RELIABLE SliMLINE 
DIRECT DRIVE 

* SIX MONTH WARRANTY 
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MF·100 
MULTIFUNCTION CARD 

FOR IBM PC/ XT 

ALL THE FEATURES OF ASrS 6-PACK+ 
AT HALF THE PRICE! 

: ~::~'i ~~r:T $129 95 * PARALLEL PORT • 
* GAME PORT 
* SOFTWARE INCLUDED 

ONE YEAR WARRANTY 

IAKAN MODEL 415 
RGB VISION III MONITOR 

ORIGINALLY MADE FOR ACORN COMPUTER 

* 18 Mhz BANDWIDTH 
* 640 x 262 PIXEL RESOLUTION 
* 16 COLORS WITH INTENSITY CONTROL 
* 12 INCH BLACK MATRIX 
* IBM AND LOTUS COMPATIBLE 

ONLY 
$299.95 g 
RGB MONITOR CABLE FOR IBM 
COLOR DISPLAY ADAPTOR 
• SAME AS IBM COLOR CARD 
• SUPPORTS COMPOSITE OR RGB MONITOR 

INCLUDES ASCII PRO-EZ MENU DRIVEN SOFTWARE 
(AT LEAST A $100.00 VALUE IN ITSELF!) 

* FCC APPROVED 
* BelL SYSTEM 103 COMPATIBLE 
* 300 BUAD 
* AUTO-DIALI AUTO-ANSWER 
* DIRECT CONNECT 
* INCLUDES AC ADAPTOR 

ONLY $69.95 
PLEASE SPECIFY 

APPLE OR IBM WHEN ORDERING 

16K RAM CARD $39.95 
FOR APPLE 11+ 

* 2 YEAR WARRANTY 
* EXPAND YOUR 48K APPLE TO 64K 
* USE IN PLACE OF APPLE LANGUAGE 

CARD 

5%" BULK PACKAGED 
DS/ DD WITH HUB RINGS 

$.8gea. $.95ea. $.9gea. 
on 250 on 100 on 50 

TILTS AND SWIVELS 
TO PROVIDE I 
OPTIMUM VIEWING 

OPERATOR FATIGUE ~ ANGLE, REDUCES 

IBM COMPATIBLE 
POWER SUPPLIES 

11~r:lT -:i~~ 
Xl COMPAnBlf ~ ~:;:~:J 

• +5V @ 15A, +12 @ 4 .2A 't..~." 
-5 @ .5A, - 12 @ .5A · . 

• UPGRADE YOUR PC, POWERS HARD DISK 
• POWER CABLES FOR 4 FDDs 
• ONE YEAR WARRANTY 
• SWITCH ON SIDE (FITS IBM CASE) 

100 WATT 
$89.95 

• SWITCH ON REAR 
• FOR USE IN OTHER 

IBM TYPE MACHINES 
• AVAILABLE IN 100W 

OR 130W VERSIONS 
• 90 DAY WARRANTY 
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U·N·C·L·A·S·S·I·F·I·E·D 

WANTED: Operation Cal ifornia. an internationa l 
organization active in African famine relief. needs 
donation of full system for supply acquisition. moni
toring use of donations. and donor lists. Operation 
California Inc .. 761517 Melrose Ave .. Los Angeles. 
CA 90046. 12131 658-8876. 

WANTED: Nonprofit organization for cu ltural support 
to foreign-born adopted children and moral support 
to parents seeks donation of computer equipment 
and peripherals for national office. Parents and 
Friends of the Nest, POB 235. West Nyack. NY 
10994. (914) 358-6452. 

NEEDED: Tax-deductible computers. peripherals. and 
public-domain software sought by nonprofit univer
si ty sponsoring a volunteer group of graduating 
MBAs to help improve managerial skills and eco
nomic conditions in developing nations. Ron 
Robbins. 806 North Fourth St.. Fairfield. IA 52556. 
15151472-9464 . 

WANTED: Nonprofit training program for develop
mentally disabled adults seeks tax-deductible dona
tion of IBM PC with printer for educational and ad
ministrative purposes. Will pay shipping. John 
Sch iermeister. lti-City Care Inc .. 15 1st St. SE. POB 
423. Stanley. ND 58784. (7011628-2990. 

NEEDED: Missionary. responsible for introduction of 
computer system in Christian publishing organiza
tion . needs books. magazines. or information about 
UNIX. C. office automation. computer-assisted trans
lation. and typesetting. Ingo Haake. POB 1688. 
90000 Porto Alegre RS. Braz il. 

WANTED: Nonprofit charitable organization that uses 
TRS-80 equipment in every aspect seeks contribu
tions of additional equipment. Robert Epstein. Cam
bridge Center for BehaVioral Studies. II Ware St .. 
Cambridge. MA 02 138. (6171 495-9020 lcollectl. 

WANTED: Housebound child with juven ile arthritiS 
seeks computer. lohanna Avella. 112 Denton Ave .. 
Lynbrook. NY 11563. (5 16) 599-7425. 

WANTED: Student in research and experimentation 
in computer science seeks correspondence about 
Macintosh or Apple lie. Henry E. lara Melgarejo. Las 
Lilas 0483. Pob. Imperial. Temuco Ixa. Region, Chile. 

WANTED: Low-income older student needs Atari 800 
or 800XL with disk drive and color monitor. Can pay 
up to 5300. Conciere Thylor, Apt. 6B, 67-08 Parsons 
Blvd .. Flushing. NY 11365. 

WANTED: Graduate student seeks correspondence 
in microcomputer field to discuss hardware/software 
trends with reference to engineering/scientific ap
plications. Also need help in obtaining magazines 
and public-domain software. Can provide some 
remuneration. Malcolm Silberman, 15 Villa Savoy. 
Savoy Estates. 2090. lohannesburg. South Africa . 

WANTED: Public-domain dictionary (i.e .. word listl 
good for use in word games. Also, public-domain 
information or software for playing crossword 
games from PC to Pc. Will pay expense or send disk. 
Steven Alexander, Apt. 300, 905 Union St .. 
Brooklyn. NY 1121 5. 

WANTED: BYTE. December 1984. Richard Boehmer. 
134 Beechwood Rd .. Braintree, MA 02184. 

WANTED: ltactor-feed adapter and cut-sheet feeder 
for Comrex CR-I Com Riter wide-carriage daisy-wheel 
printer. Bob Hall, 24621 Highway 29, Middletown. 
CA 95461. 

FOR SALE: Franklin Ace 1200, 64K RAM, two drives, 
Z80 CPU with added 64 K RAM, 80-column card. 
serial and parallel ports. Amdek Color I monitor. 
Kraft joystick, speech synthesizer. magazines. 
manuals. and more. Excellent condition. I will pay 
shipping: 52400 or best offer. Brian Gimelson, The 
Peddie School. Hightstown, NJ 08520. 

FOR SALE: TWo Siemens FDD 100-8 8-inch SS/DD 
floppy-disk drives. Includes power supply and 
enclosure. System has 9 months light usage. 5200. 
Darrow Kirkpatrick, POB 1049, Carpinteria, CA 
93013 , (805) 684-8307, days. 

FOR SALE: HP 41 CV calculator Ineeds repair), 
82104A card reader, XFUNCTIONS/XMEM module, 
XMEM module. Circuit Analysis Pac ROM, 82059B 
recharger. 120 magnetic cards, Higf, Level Math solu
tions book. keyboard-overlay ki t: everything as is : 
5 150. Dwight W. Hughes. 413 East St. Andrew Ave . 
Forrest City. AR 72335, (501) 633-8415. 

FOR SALE: Tektronix 4052A graphics computer sys-

tem, 64K, communications backpack 10ption I), 
tapes, and manuals. Excellent cond ition. Well below 
55950 list price. David F. Rogers, 817 Holly Drive 
E. Route 10. Annapolis, MD21401, (301) 757-5724 . 

FOR SALE: Three Okidata 82192 tractors unused: 520 
each. NEC modems. 2400/4800 bps, good condi
tion. Hector Saviotti. 29 Cheryl lane Dr .. Waterbury, 
CT 06705 , 1203) 753-1058, evenings or weekends. 

FOR SALE: Memory upgrade board that brings 8K 
PET 2001 to 64K: 535. Also, 1exas Instruments Si lent 
700 RIO thermal printer (friction feed. RS-232C. 
80-column): originally 5895. asking 5300 or best 
offer. Call F. G. Volpicelli. (9141 738-1071. 

NEEDED: An Insight Enterprises EO-4 Single-board 
computer user to solve a problem. Can pay for the 
help. Write to Pablo Gaggino, Arturo Bas 146, Cor
doba 5000, Argentina. 

FOR SALE: Tektronix dual floppy-disk unit Model 
4922 with two 8-inch Memorex SS/SD drives, con
troller cards, and power supply in one cabinet. All 
manuals. Best offer or trade. lohn Strupat. 77 
Elmwood Ave .. London, Ontario N6C 114 , Canada. 

WANTED: Teacher needs nonworking Commodore 
printers and disk drives (1520. 1525, 1526, and 
1540-1541). If donated. will pay shipping. If selling. 
please state lowest price. Send SASE for reply. Carl 
Bogardus, Chaparral Elementary School. 1220 Birch 
Dr .. Las Cruces. N M 8800 I. 

TRADE: TI-99/4A software written by me for your TI 
user-written software. Also homebrew attachments 
for TI. designs. ideas for software projects, ete. Craig 
Lewis, 2940 Callendar Rd .. Rome. OH 44085. 

NEEDED: Incarcerated computer science students 
studying toward AA degree seek typewriters and 
anything that may aid in rehabilitation. Robert W. 
Mallette III and Gerald D. Fuller. Maryland Peniten
tia ry, 954 Forrest St .. Baltimore, MD 21202. 

FOR SALE: Xerox 820: 5125. TVT-III : 575. 18-slot God
bout motherboard: 530. Thinker Toys ATE tape: 55. 
Wamco CPU-I (80801 550. Wamco EPM-I ROM 
board (no ROMI: 525. Five Wamco MEM-I RAM 
boards Ino RAMsl : 525 each. More assorted equip
ment available. Warren E. Greenberg. 145 Cottage 
Rd .. West Roxbury, MA 02132 . 

FOR SALE: Sharp PC-1500A pocket computer with 
8K RAM. Commodore VIC-20 with 16K RAM plus 
Datasette. Must sell : mint condition: best offer. Peter 
Sutter. 4125 North Monticello. Chicago, IL 60618. 

FOR SALE: Back issues of BYTE: July. August. and 
December 1978: February through December 1979: 
and January through March, and lune 1980. 54 an 
issue. Vlad Kievsky. 5904-9 Stevens Forest Rd .. Co
lumbia, MD 21045. 

FOR SALE: Digital Letterprinter Model 100-PC. high
speed, heavy-duty dot-matrix printer with tractor 
feed: 6 months old and hardly used: original crating. 
instructions, etc.: 5750. Michael Bach, 2115 
Frederick Ave .. Kalamazoo, MI 49008. (6161 
385-7074. days. or 344-8289, evenings. 

WANTED: Sets of the magazines TI 9ger, Home Com
puter, and Persallal Computer. Will trade or sell early 
issues of Kiloballd and Illterface. Merle Vogt. POB 145. 
Von Ormy, TX 78073. 

FOR SALE: NEC APC-HI2 color-graphics board with 
128K RAM expansion memory for the NEC APC 
H03 color computer. New, unused, and in original 
box. 5575 including UPS in the continental U.S. 
Howard D. Roney. 4840 Andrea Dr. NW. Salem. OR 
97304. 15031 378-1826, after 6 p.m. 

UNCLASSIFIED ADS MUsr be noncommercial. from 
readers who have computer equipment 10 bu~, sell, or trade 
on a onetime basis. All requests for donated compuler 
equipment must be from nonprofit organizations. Programs 
to be exchanged must be written b~ the individual or be 
in the public domain . Ads must be t~ped double-spaced, 
con lain 50 words or less, and include full name and ad
dress. This is a free service; ads are printed as space per
mits. BYTE reserves the right to reject an~ unclassified 
ad that does not meet these criteria. When ~ou submit 
~our ad (BYTE. Unclassified Ads, POB 372, Hancock, 
NH 03449), allow at least four months for it to appear. 

A·D·S 

FOR SALE: BYTE, May 1977 through October 1983 
and a few issues before May 1977. Buyer pays ship
ping. Dave Lamb. 350 I Kingston Circle, Ft. Collins, 
CO 80525. (303122 3-71 31. 

FOR SALE: TI-99/4A. disk controller and drive. 
peripheral expansion box, extended memory card, 
and more. Never used. Paid 5750: asking 5500 or 
best offer. Bruce Ransom. 13278 Paramount Dr .. 
Saratoga, CA 95070. 14081 741-1492. evenings. 

FOR SALE: Micromint MPX-16 single-board computer 
system, MPX-17 IBM keyboard interface. and more. 
5900. Lee W. Sorensen, 6555 Lawndale Lane, Maple 
Grove. MN 55369, 16121420-2425. 

FOR SALE: ICs including eight 4116s. 68000, two 
4802s, TTL. and CMOS. Also over 500 miscella
neous components including transistors, ceramic 
resistors. metal film and carbon resistors. diodes, 
and capacitors. Most new, all marked. 5)000 value: 
asking 5300 firm . T. Atiyeh, 6 Munnisunk Dr.. 
Simsbury. CT 06070, 12031651-0819. 

FOR SALE: DEC Rainbow 100 unit with keyboard. 
black-and-white monitor, owner's manual. new: 
51200. lames Guilford. POB 15060. Cleveland, OH 
44115. (2161961-0462 . 

FOR SALE: TI-99/4A computer with expansion box. 
32K card, RS-232C. disk drive. speech synthesizer, 
and more 51000 plus shipping. Bill Stefek. 36 
Sedgwick, Oswego, IL 60543, 13121 554-8256. 

WANTED: PC Magazine, volume I. numbers I. 2. and 
6. W. A. Winshall. 3 Ferndale Rd.. Weston, MA 
02193.1617) 235-5360. 

FOR SALE: Breadboard interface for TRS-80 Model 
1/111 : plugs into expansion slot and has on-board 
logic probe. 8-trace scope multiplexer, cables, and 
manuals: 5250. Also. HUH TRS-80 to S- IOO bus 
adapter: 535. U.s. postal money order only. I will 
pay sh ipping. Steve Griffith. POB B39708, Butte 
Ave .. Florence, AZ 85232. 

WANTED: Users of Timex Sinclair 1000 for corre
spondence ·and practical information sharing. Wish 
to form club. A. M. Bailey. c/o POB 161815. 
Sacramento, CA 95816-1815. 

FOR SALE: North Star Horizon 5-100 bus mainframe 
112 slotsl with Z80, two serial and two parallel ports. 
MS&C DMB6400 64K DRAM. SDS Versafioppy-II disk 
controller. cabinet and power supply with two Sei
mens FDD 100-8 8-inch floppy drives. Heathkit H-19 
terminal. and Epson MX-80 printer: 52500. Send SASE. 
Richard Palmer. 72 Aida Dr .. Poughkeepsie, NY 12603. 

WANTED: Software driver 18080 code) for Heuristics 
Speech Lab Model 20S 15-100 modell. The manufac
turer's out of business. and the board's ROM is not 
working. Will pay postage, cost of disk or photo
copying. etc. Bud Stolker, 101 South Whiting St. 
# 1506, Alexandria, VA 22304, 17031 370-2242. 

FOR SALE: LA34 DECwriter IV printer/terminal. 
mounted on matching stand Ion casters I with out
put/input trays, complete with optional tractor. 
manual. cable, and ribbons, perfect condition: 5450. 
Paul Morgenstern. 59 Vernon St.. Waltham , MA 
02154 . 1617) 894-9120. 

FOR SALE: DEC Rainbow 100A with 2 56K. two 400K 
drives. monitor, keyboard, one communication port, 
one parallel port. all cables, and manuals. Asking 
52350 or best offer. lirayu lteraprasert. 385 North 
Rockvale #8, Azusa, CA 91702, 1818) 334-1185. 

WANTED: Atari 800XL owner would like to corre
spond with other Atari users to explore its capabil
ities and potential by exchanging information. ideas. 
advice, and public-domain or user-written programs. 
Ferit Saracoglue, MD, Gazi Mustafa Kemal Bulvari. 
No: 1201J9, Maltepe, Ankara, Thrkey. 

FOR SALE: TWo IMSAI VDP 80s with 64K RAM, two 
8-inch disk drives. Excellent condition . Best offer. 
A. M. Agapos, POB 352 . Dauphin Island. AL 36528. 
1205) 460-7171 or 861-7326. 

FOR SALE: Complete set of BYTE, first issue through 
present. Excellent condition. Best offer. Marlene 
ladavaia, Suite 410, 5725 Paradise Dr .. Corte 
Madera, CA 94925: (415) 924-0840. 

FOR SALE: Sage II computer with Oume OVT-211 GX 
amber graphics terminal. 500K 150-ns RAM. two 
low-profile 640K floppies. RS-232C port. IEE-488 
port. Centronics parallel port. modem port. all 
manuals. and more. Originally 55700: asking 54500. 
Wayne Britton, 3800 McKinley, Plano, TX 75023 .• 
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B·O·M·B 

BYTE's ONGOING MONITOR Box 

ARTICLE# PAGE ARTICLE AUTHOR(S) ARTICLE# PAGE ARTICLE AUTHOR(S) 

9 Microbytes .. . . . . . staff 10 161 Logic Programming . . . . . . . . . . . Kowalski 
39 What"s New .. ..... . .. .. . .... staff II 18 1 Declarative Languages: 
49 Book Reviews . Bharath. Sklar. An Overview . · . . Eisenbach . 

Welch. Kirwan Sadler 
70 Ask BYTE Ciarcia 12 201 Program Transformation . . Darlington 
83 The Amiga Personal Computer . Williams. 13 219 Functional Programming Using FP . . Harrison. 

Edwards. Khoshnevisan 
Robinson 14 235 A Hope Thtorial . · .. Bailey 

6 104 Ciarcia's Circuit Cellar: Build th e 15 266 The Tand y 1000 . ...... Malloy 
BASIC-52 Computer/Controller . Ciarcia 16 275 IBM Pasca l 2.00 . Finan 

120 The DS 1-32 Coprocessor Boa rd. 17 293 Computing at Chaos Manor: 
Part I : The Hardware Marshall. The West Coast Computer Faire . .. Pournelle 

Scolaro. Rand. 18 33 1 BYTE Japan: COMDEX in Japan . · .. Raike 
King. William s 19 341 BYTE U.K.: Declarative Update Pountain 

8 138 Programming Proiect: 20 355 Accordi ng to Webster: 
Context-Free Parsing Greetings and Agitations. Webster 
of Arithmetic Expressions Amsterdam 21 369 BYTE West Coast: 

9 151 Prolog Goes to Work . . . Cuadrado. New Microprocessor Chips · . . Robinson 
Cuadrado 22 378 BYTELINES Libes 

BOMB Results 
PERFECT PRODUCT PREDOMINATES 
In the May BYTE Jerry Pournel le took Computing at Chaos Manor " In 
Search of the Perfect Product:· The readers gave it the blue ribbon. In 
second place is Gregg Wi lliams's product description of 'The AT&T UNIX 
PC The continuation of Ciarcia's Circuit Cellar project on how to "Bu ild 
the Home Run Control System. Part 2: The Hardware" came in third. 
In fou rth place is "Multiprocessing: An Overview" written by Rich 

BYTE ADVERTISING SALES STAFF: 

Krajewski . And winner of the S 100 prize is Alan Finger. author of the 
fifth-placed rev iew of the "IBM PC AT' Next in line is Computers and 
Law coauthored by Robert G. Sterne and Perry Saidman. Their study 
of 'The Sale of Computer Products" placed sixth. Ask BYTE, conducted 
by Steve Ciarcia, won seventh place. In eighth place, and the winner of 
the 550 bonus. is Jerry Grady's review of "The Compaq Deskpro." 

J. Peter Huestis. Advertising Sales Manager, 70 Main Street, Peterborough, NH 03458. tel. (603) 924-9281 
NEW ENGLAND 
ME. NH. VT. MA. RI. 
EASTERN CANADA 
Paul McPherson Ir. 16171 262- I 160 
McGraw-Hili Publications 
575 Boylston Street 
Boston. MA 021 16 

ATLANTIC 
NY NYC. CT. NI INORTH) 
Leah Goldman 12121 512-2096 
McGraw-Hili Publications 
1221 Avenue of the Americas
)9th Floor 
New York. NY 10020 

Dick McGurk 12031 968-7 111 
McGraw-Hili Publications 
Building A-3rd Floor 
777 Long Ridge Road 
Stamford. CT 06902 

EAST 
PA lEAST) . NI ISOUTH) . 
MD, VA, W.VA. DE. D.C. 
Daniel Ferro 12151 496-3833 
McGraw·Hili Publications 
Three Parkway 
Philadelphia. PA 19102 

SOUTHEAST 
NC. Sc. GA. FL. AL. TN 
Maggie M . Do rvee 14041 252-0626 
McGraw-Hili Publications 
4 I 70 Ashford-Dunwoody Road
Su ite 420 
Atlanta. GA )0) 19 

MIDWEST 
IL. MO. KS. IA . ND SD. MN. WI. NB. IN 
Bob Denmead 13 121 751-3740 
McGraw-Hili Publ ications 
Blair Building 
645 North Michigan Ave. 
Chicago. IL 6061 1 

·GREAT LAKES, OHIO REGION 
MI. OH. PA IALLEGHENY). KY . 
ONTARIO. CANADA 
Mike Kissebenh 13131 352-9760 
McGraw-Hili Publications 
4000 Town Center-Suite 770 
Southfield. MI 4807 5 

International Advertising Sales Representatives: 
i\·1r Hans Csakor 
Publimedia 
Reisnerstrasse 61 
A- 1037 Vienna. Austria 
222 75 76 84 

Mrs. Gurit Cepner 
McGmw-Hill Publishing Co. 
PO Box 2 156 
Bilt Yam . 59 12! Israel 
3866 \ (1321)9 

j'\'lr. Fritz Krusebecker 
McGraw-Hili Publishing Co. 
Uebigstrasse 19 
D-6000 Frankfurt/Main I 
West Germany 
69720181 

430 BY T E • AUGUST 1985 

Mrs. Maria Sarmiento 
Pedro Teixeira 8. 0 11 . )20 
Iberia Mart I 
Madrid 4, Spain 
I 45 52 891 

Mr. Andrew Ka rnig 
Andrew Karnig (,. Associates 
Finnbodavagen 
S-I ) I ) I Nacka. Sweden 
8-44 000\ 

Mr. lean Christian Acis 
McGraw-Hili Publishing Co. 
I 7 rue Georges Bizet 
F 75116 Paris 
France 
I 720 3) 42 

SOUTH PACIFIC 
SOUTHERN CA. AZ. NM. LAS VEGAS 
lack Anderson 17141 557-6292 
McGraw-Hili Publicatio ns 
300 I Red Hill Ave. 
Building # I-SUite 222 
Costa Mesa . CA 92626 

Karen Niles 12 131 480-5243. 487-1 160 
McGraw-Hili Publications 
J3JJ Wilshire Boulevard #407 
Los Angeles. CA 900 I 0 

NORTH PACIFIC 
HI. WA. OR. ID. MT. NORTHERN CA. 
NV lexcept LAS VEGAS). W. CANADA 
David lern 141 51 362-4600 
McGraw-Hili Publications 
425 Battery Street 
San Francisco. CA 941 I I 

Bill McAlee 14 151 964-0624 
McGraw-Hili Publications 
1000 Elwell Court-Suite 225 
Palo Alto. CA 94 )03 

Mr. Arthur Scheller 
McGraw-Hili Publishing Co 
34 Dover Sr. 
London IV I X ) RA 
England 0 I 493 1451 

Mr. SaviO Pesavento 
McGraw-Hili Publishing Co. 
Via Flavio Baracchini I 
20123 Milan . Italy 
028690617 

Seavex Ltd. 
400 Orchard Road. #10-01 
Singapore 092) 
Republic 'of Singapore 
Tel : 7)4-9790 
Telex : RS3153 9 SEA VEX 

SOUTHWEST, ROCKY MOUNTAIN 
UT. CO. WY. OK. TX. AR MS. LA 
Dennis Riley 12 141 458-2400 
McCraw-Hili Publications 
Prestonwood Tower-Suite 907 
51 51 Beltline 
Dallas. l'X 75240 

WEST COAST SURPLUS 
AND RETAIL ACCOUNTS 
Tom Harvey 180Si 964-8577 
)463 State Street-SUite 256 
Santa Barbara. CA 93 105 

The Buyer's Mart 
Karen Burgess 16031 924-928 1 
BYTE Publications 
70 Main Street 
Peterborough. NH 0)458 

Post Card Mailings 
National 
Bradley Browne 1603) 924-6 166 
BYTE Publications 
70 Main Street 
Peterborough. NH 03458 

Seavex Ltd. 
503 Wilson House 
19-27 Wyndham 51. 
Central. Hong Kong 
Tel : 5-260149 
Telex : 60904 SEVEX HX 

Hiro Morita 
McGraw-Hili Publishing Co. 
Overseas Corp. 
Room 1528 
Kasumigaseki Bldg. 
3-2-5 Kasumigaseki. 
Chiyoda-Ku 
Tokyo 100. Japan 
3 58 1 9811 
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BUEHLER SERV ICES .. . .. 421 

44 BUSINESS TOOLS INC ..... . . 377 
BYTE BACK ISSUES . 388 
BYTE MARKETING . . 361 
BYTE SUBSCRIBER SERVICE. 136 

45 BYTEK COMP. SYS. CORP. . ... 127 
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52 CD./\. INTL SOFTWARE . . . 398 
46 C.I. COMPUTERS . . . ..... 320 
47 C.I. COMPUTERS . . 320 

CALIF. DIGITAL ....... . .. 414. 415 
49 CALIF. SCIENTIFIC SFTIV. ..... . 404 
50 CAPITAL EOUIPMENT COR P . .. . 114 

368 CAPITAL MICRO. 171 
53 CHORUS DATA SYSTEMS . .306 
54 CIV IL COMPUTING CORP. . ... 402 

CODEX CORPORATION 251 
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57 COGITATE .. . .. 402 
58 COGITATE . . 423 

COMMODORE BUSN MACHINES 137 
60 COMMUNICATIONS ELECTR.410. 411 
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COMPUMAIL . . 422 
63 COMPUSAVE. . ... 391 
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67 COMPUTER CO NNECTION INC 395 

COMPUTER CONTINUUM. . 398 
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68 COMPUTER FRIENDS . . 190 
69 COMPUTER HUT OF N.E. 375 
70 COMPUTER INNOVATIONS .. .. 308 
71 COMPUTER INNOVATIONS . .. 296 
72 COMPUTER MAIL ORDER . 316. 317 
73 COMPUTER MART . . 340 
74 COMPUTER MEDIA MARKETING394 
75 COMPUTER PARTS MART . . 42 1 
77 COMPUTER WAREHOUSE .... 319 
78 COMPUTER WAREHOUSE. . 31 9 
79 COMPUTERBANC 66 
80 COMPUTRADE . ........ . ... . 244 
81 CONCORD TEC HNOLOGY INC . 421 
82 CONROY-LAPOINTE . . 146. 147 
83 CONROy-LAPOINTE ...... 146. 147 
84 CONROY-LA POI NTE . 
85 COSMOS . 

146. 147 
. . 298 

CRESCENT COM. INC . . . 392 
86 CUESrA SYSTEMS .... . ...... 286 
87 CUSTOM COMPo TECH. 
88 CUSIDM COMPo TECH. 

... . 388 
. . 389 

355 CYMA CORPORATION . ..... .. 345 
356 CYMA CORPORATION ... . . . .. 345 

89 DAC SOFTWARE INC. . .. 25 
383 DATA SPEC . . 216 
384 DATA SPEC . 
385 DATA SPEC . 
386 DATA SPEC . 

216 
.. 244 

.... 244 
92 DATA TRANSLATION INC .... 52 
93 DArABROKERS .. 394 
94 DATASOUTH COMP COR P. ... 247 
95 DAYNA COMM . .. . ...... . 46. 47 
96 DEWXE COMPo FORMS . ... ... 230 
97 DIGI DATA CORP. . . . 307 
98 DIGITAL RESEARCH COMPUTERS214 
99 DIGITALK . . . 354 

348 DISK MERCHANT . ...... . 50 
101 DISKETIE CONNECTION . . .. 253 
103 DISKWORLD!. INC .. 387 
363 DISK WORLD'. INC . . . 396 
104 DISK WORLD'. INC . . ... 406 
105 DISPLAY TELECOMMNTNS. 408. 409 
374 DITRON CORP. . . .. . 404 
373 DIVERSIFIED COMPUTER SYS. 400 
106 DOKAY COMP PROD. INC. . . . 403 
107 qow 10NES NEWS RETRIEVAL. 67 
108 EASTMAN KODAK CO. 135 
109 ECOSOFT. . .. 158 
110 ELECTRONIC PROTECTION DEV 304 

III ELEXOR INC . . ..... 402 
ELLIS COMPUTING INC . .. 76 
EPSON AMERICA . . 78. 79 

11 3 EVEREX SYSTEMS . . . . .. .. 48 
114 EXPRESS BUSINESS SOmVARE . 117 
115 EXPRESS COMPUTER INC .. . 224 
116 EXPRESS SYSTEMS INC ... 12. 13 
117 EXSEL INC . . 394 
119 FIRST CLASS PER IPHER ALS ... 165 
120 FLAGSTAFF ENGINEERING. . 234 
121 FLAGSTAFF ENGINEERING . . 234 
122 FORTRON. INC . 
123 FORTRON. INC. 
124 FOX AND GELLER INC. 

.. .... 40 1 
. .. 401 

342 
125 FOX SOFTWARE INC. 281 

FRANKLIN MINT . 343 
126 FUNK SOFTWARE . 264 
128 GENERAL COMPUTER .. 366. 367 
130 GENERAL TEC HNOLOGY 318 
131 GENESIS MICROSYSTEMS. 233 
132 GENICOM . . .... 167 

S·E·R·V·I·C·E 

Inquiry No. Page No. 

133 GIFFORD COMPo SYS. . 5 
134 GOI.D HILL COM PUTERS . 150 
351 GOLDEN BOW SYSTEMS.. . . 250 
135 GTEK INC . . . . . 300 
136 H&E COM PUTRONICS . . .... 229 
366 HAMMER COMPo SYS. . . 372 
137 HARMONY VIDEO & COM P. . .. 216 
138 liAYES MICROCOM P. PROD.328. 329 
369 HAYES MICROCOMP. PROD . . .. 359 
139 HERCULES COMPUTER TECH .. 129 
140 HERCULES COMPUTER TECH . . 131 
14 1 HEWLEl1'PACKARD . . . 257 
142 HEWLETI-PACKARD 325 
143 HEWLETI-PACKARD . 327 
144 HI TECH EOUIP. CORP. . 402 
145 HOFFMAN INTL.. . .. 421 
146 HOLMES & COMPANY. . . . .. 350 
147 HOUSTON INSrR/BAUSCH&LOMB 97 
148 IBEX COMP. CORP . .. .. . . . . . . . 394 

IBM COR P. ..... INSERT 32 A-D 
150 IIlM COR P ........ . . ... . 102. 103 
152 IBM/SMALL SYS. DIV. 259. 260. 261 
365 IC EXPRESS ...... ... . .. . . ... 54 
153 INFOCOM . .. . . 36. 37 
154 INTEGRAND .. 
156 INTERFACE INC. 
157 INTERFACE INC . 

INTERFACE TECH CORP . 

. 226 
31 
31 

. . 299 
INTERFACE TECH CORP. . . 301 
INTERFACE TECH CORP . . . .... 303 

158 IOMEGA. . .. 353 
372 IC INFORMAnON SYSTEMS ... 287 
159 lADE COMP. PROD .. 418. 419. 420 
161 IAMECO ELECTRONICS .. . . 68. 69 
162 IDR MICRODEV ICES INC. 424. 425 
163 IDR MICRODEV ICES INC. 426. 427 
164 IDR MICRODEV ICES INC ..... 428 
165 10HN WILEY & SONS ......... 75 
166 KADAK PRODUCTS . . 240 
347 KEA SYSTEMS LTD. . ... . ... . 394 
167 KEITHLEY DAC . 22 
168 KIMTRON CORP.. . 223 
375 KRUEGER TEC HNOLOGY INC . 405 
376 KRUEGER TEC HNOIDGY INC 405 
170 I: COM INC . . 344 
171 LABORATORY MICROSYS. .. . . . 62 

LANGLEY-S'1: CLA IR. 
172 LAR K SOFTWARE . 
173 LAlTICE. INC. 

.. 392 
. 172 

. . .. 184 
174 LEARNING TECHNOLOGY INST. 232 
175 LEO ELECTRON ICS . 392 
176 LEVEL 5 RESEARCH . . 188 
177 LEVIEN INSTRUMENT CO .... 352 
178 L1NTEK INC . . . . .. .. . . 421 
179 LOCKHEED-GETEX .. ...... .. . 277 
180 LOGICA L DEVICES . .. ..... . .. . 24 
181 LOGICA L DEVICES . . 423 
332 IDGIC PROGRAMMING ASSOC . 54 
389 LOGIC SOFT ... INSERT 112 A-8 
182 LOGICWARE . . 53 

LOGITECH INC . .. . .. 294 
184 LOMAS DATA PRODUCTS . 357 

wrus DEVELOPMENT . 198. 199 
185 LYBEN COMPo SYS.. . . . 404 
186 LYCO COMPUTER . . . 332 
187 MACMILLAN SOFTWARE. . . 217 
188 MACROrECH INTL. . 246 
189 MANX SOFTWA RE SYS.. . .. 55 
190 MARK WILLIAM S CO. . ... 51 
191 MARYMAC INDUSTRIES INC 398 

1D GET FURTHER information on the products advertised in BYTE. e ithe r 

pick up your touch-to ne telephone and use T IPS (if you a re a subscriber). 

o r fill o ut the reader ser v ice card . Either way full instruction s are pro

vided fo llOWing th is reader service index which is provid e d as an add i

tiona) serv ice b y the publi sher. who assumes n o liability for errors or 

o missio n s. 'Correspond directly w ith compa ny. 

Inquiry No. Page No. 

192 MASl'ERBYTE COM P. OF NY . 356 
193 MArHWORKS. THE . . .... 168 
194 MAX ELL DATA PRODUCTS ...... 7 
195 MAYNARD ELECTRONICS . .. .. . 15 
127 MCGRAW-HILL! 

FUTU RE COMPUTING . . 368 
MCGRAW-HILL TRAINING Sys . . 423 

196 MEGATEL COMPUTER TECH .. .. 58 
MERCEDES-BENZ OF NA . 311 

197 MERRIH COM Po PRODUcrS . 392 
198 MFI ENTERPRISES INC .. 60 
199 MICRAI' ELECTRON ICS .. 323 
200 MICRO DArA BASE SYS. . 224 
201 MICRO DESIGN INTL. 252 
202 MICRO MART. INC 56. 57 
203 MICRO PRODUCTS. INC . . 399 
387 MICROCOMPUTER ACCESSORIES . 209 
388' MICROCOMPlJrER ACCESSORIES . 209 
206 MICROGRAFX . . 35 

MICROMINT INC ....... ..... 362 
207 MICRON TECHNOLOGy . .... . 400 
208 MICROPRO INTL. . 
209 MICROPRO INTL.. 

. ... . 59 
. 61 

210 MICROPROCESSORS UNLTD ... 398 
211 MICROSCRIBE . 
377 MICROSHOP . 
378 MICROSHOP . . 

MICROSOFr CORP . . 
MICROSOFT CORP . . 
MICRoson CO RP .. 
MICROSO I~r PR [55 . 

213 MICROSl'UI' INC 
214 MICROWAY . 

.. 400 
393 

.. . . 393 
. 91 
.93 
.95 
38 

. . .. 245 
. 240 

215 MICROWAY. 
216 MICROWAY 

.. . . ... . . . .. 101 
.. 371 

217 MIOWESr MICRO-PERIPHERALS ... 34 
MI X SOFTWARE ............. 173 

219 MorEL COMPUTERS LTD. . .. 404 
220 MTI SYSTEMS CORP. . . . .. . . . 212 
221 MULTI-TECH SYSTEMS. . . . 273 
222 MULTITECH ELECTRONICS 364 
225 N.B.S. INC . . ... 232 
381 NANTUCKET . . . 295 
382 NANTUCKET. . ...... 295 
226 NATl PUBLIC DOMAIN Sffi'l. 423 
227 NATIONAL INSTRUMENTS. . 98 
228 NEC HOME ELEcrR. USA. . 160 
229 NEC INFORMATION SYS. . . CIII 
230 NEWSNET INC . . ...... 16 
231 NICOLET PARATRONICS . . 30 

NORTH HILLS CORP. . . 398 
NORTH HILLS CORP. . 400 

232 OKIDATA . 
234 OLDEN . 

. ........ 338. 339 
. 72 

76 OPUS COMP PROD . . . 18 
235 ORCH ID TECHNOLOGY . . .. 225 
236 ORION INSTRUMENTS. . . 324 
357 ORYX SYSrEMS . . .... 189 
358 ORYX SYSTEMS. . . . 189 
359 ORYX SYSTEMS. . . . .... 189 
238 PC HORIZONS. INC . ...... 421 
240 I'ACIFIC EXCHANGES . . .... 421 
241 I'ANASONIC SEN IOR PARTNER . 63 

PASCOM . 
242 PC NETWORK . 
243 pes LIMITED . 
244 pes LIMITED 
352 PEGASUS DATA . 

. 218 
. 312. 313 

. 334 
421 
250 

245 PERMA POWER ELECTRONICS . 158 
246 PERSOFT INC . . 8 
247 PINNACLE SYSTEMS. INC .. 231 
248 PRECISION DATA . . 392 
249 PRINCETON GRAPHIC SYS .. . . . 203 
250 PRINCETON GRAPHIC SYS.. 330 
251 PRIORITY ONE . 397 
252 PRO CODE INTERNATIONAL .. 170 
253 PROGRAMMER'S SHOP . . .... 292 
254 OIC RESEARCH 
255 OUA TEC H INC 

. 255 
392 
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Inquiry No. 

256 OUADRAM CORP . . 
259 OUALITY PRINTERS . 
260 OUANT SYSTEMS. 
261 OUANTEK CORI' . 
262 OUANTEK CORP. . 
263 OUBIE . . . ...... . . . . . 
264 OUBIE 
265 OUBIE. 

Page No. 

. 169 
402 

. ... 398 
. . .. . 183 

. 183 
. 194 

.. 194 

. . 195 
266 OUBIE .. 
267 OUBIE. 

.. .. . . . . .• . .• . ... 195 

268 OUBIE. 
269 OUBIE. 

. 196 
. . 196 

. 197 
270 OUBIE. 19'7 
271 OUELO. . ... . . ... .. . . 402 

OUICKVIEW SYSTEMS ........ 315 • 
272 RADIO SHACK . elv 
273 RAINBOW TECHNOLOGIES .... 400 
274 RAMADA INNS. . 187 
275 RATIONAL SYSTEMS . 142 
276 RELATIONAL DATABASE SYS. 74 
277 RING KING VISIBLES. INC . . 32 
279 ROLAND CORP. . 243 
280 ROSE ELECTRONICS. 402 
281 5-100 DIY. 696 CORI'. 
379 5-100 DIV. 696 CORP. 
380 5-100 DIV. 696 CORP. 
283 SAB-LlNK. INC. 

.. 50 
.. . 407 

. . 407 
.... . 398 

284 SAFEWARE. . ............. 398 
285 SATELLITE SOFTWARE. . 82 

READER SERVICE 

Inquiry No. Page No. 

SCOTTSDALE SYSrEMS .. . 71 
286 SECURITY MICROSYS. CONSULT400 
287 SEMIDISK SYSTEMS. .. . . 239 
288 SHAPE MAGNETRONICS ..... . 310 
289 SILICON SPECIALTIES 175 
290 SILICON SPECIALTIES. . 175 

4 

.. 400 
. .. .. . 65 

SILVER FOX . 
291 SLR SYSTEMS . 

SOFTLINE CORr> . 
295 SOFTSTYLE INC .... .. ... 30 
296 SOFTWARE GALORE . . .- • .. . : . 162 
297 SOFTWARE GALORE' . . . . 162 
298 SOFTWARE LINK. TAE . 274 
299 SOFl'WARE MASTERS . . . .. 238 
300 SOFTWARE SOWTIONS INC .. . 215 
301 SOW'nON SYSTEMS . ... ... . 272 
302 SOWTION SYSTEMS . . ... 272 
303 SOWTIONWARE CORP. . . .. 398 
304 SONY CORI' OF AMERICA 118. 119 

SOURCE tELECOMpUTING CORP. 
OF AMER ICA .. . .... . . . .. 373 

305 SOUTHERN PACIFIC USA INC 360 
306 SPECTRUM SOFTWARE. . 163 
307 SPRUCE TECHN OLOGY CORP ... 180 
308 SrRlDE M ICRO . 
309 STR IDE MICRO . 
310 STSC INC . 
311 STSC INC. 

. . 346 
... 347 

191 
. . 297 

312 SUMMIT SOFTWARE TECHN. INC 314 

Inquiry No. Page No. 

SUNNYVALE COMMUNICATIONS365 
313 SUNTRONICS CO INC . .. . . . . . 390 
314 SUPREME COMPANY. .404 
370 SYSTEMS MANAGEMENT. 348. 349 
315 TALLGRASS TECH . . 
316 TATUM LABS 
317 TMUNG. 
318 TATUNG 
319 TAXAN CORP .. 
320 TAXAN CORP . . 
321 TEAM TECH INC. 

TEKTRON IX INC 
TELEVIDEO SYSrEMS 

... 20. 21 
. 394 

. . 156 
156 

. 221 

221 
.. 185 

... 237 
282 

TEXAS INSTRUMENTS .. . ...... II 
112 TIGERTRONICS . . . 400 

TINNEY. ROBERT GRAPHICS .. . 336 
322 TRANSEC SYSTEMS. INC 253 
323 TSF . 394 
367 TURBOpOWER SOFTWARE. . 374 
324 U.S. ROBOTICS . 333 
325 U.S. ROBOTICS. 335 
326 US ROBOTICS . 
327 UNISOURCE. 
328 VEN:rEL INC . . 
329 VERTEX SYSTEMS . . 
330 VERTEX SYSTEMS . 

. ... 337 
17 
27 

299 
. 299 

331 VIASYN 213 
VLM COMPUTER ELECTR. . . 404 

334 VOTRAX. INC ..... 174 

Inquiry No. Page No. 

335 WAREHOUSE DATA PRODUCTS . 77 
336 WATCOM PRODUCTS INC . .. . . 211 
337 WESTERN COMPUTER . . 64 
338 WESTERN COMPUTER . . 64 
339 WINTEK CORP. . .. 73 
340 WINTEK CORP .. ...... 402 
341 WORKMAN & ASSOCIATES . 404 
342 XEROX CORP. . 178. 179 
343 XEROX CORr> _ 
344 XEROX CORP . . 
345 XOR CORr> 
346 YETI WARE . 

• Correspo"d directly IAlilfl company. 

309 
302 

. . .. 321 
. 423 

INTERNATIONAL ADVERTISING SECTION 

505 ADVANCED INTERNATIONAL 
MARKETING . 1600 

501 AMERICAN BUYING & EXPORT I60B 
BYTE. 160A. 160r 

502 CASIO. 160H 
504 GREY MATTER . . . . . 1600 
503 L.F. TECHNOLOGIES . . ... 160G 
506 MULTITECH INDUSTR IAL CORP. 16OC 
507 MULTITECH INDUSTRIAL CORr> 160E 

No domestic inquiries. p/£'ase. 

S SUBSCRIBERS ONLY! * 
TIP Use BYTE's Telephone Inquiry Processing System 

Using TIPS can bring product information as much as 10 days earlier. 

SEND FOR YOUR 1) If you are a new subscriber or have lost your LD. card, circle #1 on the Reader Service 
Card; attach mailer label. We will immediately send your personal TIPS subscriber card. SUBSCRIBER I.D. CARD 

GET PREPARED 

CALL TIPS 

ENTER YOUR 
SUBSCRIBER AND 
ISSUE NUMBERS 

ENTER YOUR 
INQUIRIES 

END SESSION 

2) Write your Subscriber Number, as printed on your Subscriber LD. Card, in boxes in Step 5 below. 
(Do not add O's to fill in blank boxes) 

3) Write numbers for information desired in boxes in Step 7b below. 
(Do not add O's to fill in blank boxes.) 

4) Now, on a 'Ibuch-'lbne telephone dial: (413) 442-2668 and wait for voice commands. 

5) When TIPS says: "Enter Subscriber Number" 
(Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad 
ignoring blank boxes) 
Enter 0 0 0 0 0 0 0 0 IJ!]IJ!] 

6) When TIPS says "Enter magazine code & issue code" 
Enter I1l []!J IBl [5J [jIJ [jIJ 

7a) When TIPS says "Enter (next) Inquiry Number" 
Enter one inquiry selection from below (ignore blank boxes) 

b) Repeat 7a as needed (maximum 17 inquiry numbers) 

1. 0 0 0 []!J []!J 6. 0 0 0 []!J [jIJ 10. 0 0 0 [jIJ [jIJ 14. 0 0 0 [jIJ [jIJ 
2 .000 []!J []!J 7. DDD[]!J[]!J 11.DD D[]!J[]!J 15_ DDD[]!J[]!J 
3. 0 0 0 []!J []!J 8. 0 0 0 []!J []!J 12. 0 0 0 []!J []!J 16. 0 0 0 [llJ [llJ 
4. 0 0 0 [jIJ []!J 9. 000 []!J []!J 13. 0 0 0 []!J []!J 17.000 []!J []!J 
5. 000 []!J [jIJ 

8) End session by entering 0 0 1m III []!J []!J 

9) Hang up after hearing final message 
If you a re a subscriber and need assistance, call (603) 924-9281. 

If you are not a subscriber fill out the subscription carcl founel in this issue 01', call BYTE Circulation 800-258·5485. 
*Domestic and Canadian Subscribers Only! 
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NEe PRINTERS. 
TIlEY ONLY STOP WHEN 
YOUWANTTIlEMTO 

.. , ~ . 
... ,.-_ ......... s.., ......... 

,.--- .. -.J Spinwriter 8800 letter-quality printer. 

NEC printers are incredibly reliable. 
In fact, with normal use, an NEC printer can run an average of 5 years before it needs a 

repair. And chances are, that repair will take only about 15 minutes. 
To become that reliable, an NEC printer has to go through some of the most demanding 

tests in the industry. 
First, we test every single part before it goes into the printer. Then we test the printer itself. 

Nothing is forgotten. Nothing is left to chance. . 
But reliability is only part of the story. There's much more. Our printers work with every 

popular Pc. With more leading software programs. And with more forms handlers to make 
paperwork a snap. 

So no matter what your printing needs - and no 'matter what size your budget - NEC has 
a printer for you. Our full line of Spinwriter® printers, for low to high speed letter quality printing. 
And our versatile Pinwriter ™ and Color Pinwriter printers, for high resolution dot matrix printing. 

To fmd out more about NEC printers, call1-800-343-4418 (in Mass. 617-264-8635). 
Or write: NEC Information Systems, Department 1610, ~~C 
1414 Massachusetts Ave., Boxborough, MA 01719. 

NEe PRINfERS.1HEYONLY STOP WHEN YOU WANT1HEM ro. 
C&C NEe Information Systems, Inc. 
Computers and Communications . 

Spinwriler is a registered trademark ofNEC Corporation. Pinwriler is a trademark ofNEC Corporation. Inquiry 229 
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